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Executive Summary

Executive Summary

The Nevada Test Site Environmental Report 2006 (NTSER) was prepared to meet the information needs of the public and
the requirements and guidelines of the U.S. Department of Energy (DOE) for annual site environmental reports. It
was prepared by National Security Technologies, LLC (NSTec). This Executive Summary presents the purpose of the
document, the major programs conducted at the Nevada Test Site (NTS), NTS key environmental initiatives,
radiological releases and potential doses to the public resulting from site operations, a summary of nonradiological
releases, implementation status of the NTS Environmental Management System, a summary of compliance with
environmental regulations, pollution prevention and waste minimization accomplishments, and significant
environmental accomplishments. Much of the content of this Executive Summary is also presented in a separate
stand-alone pamphlet titled Nevada Test Site Environmental Report Summary 2006 produced to be a more cost-effective
means of distributing information contained in the NTSER to interested DOE stakeholders.

Purpose of the NTS Environmental Report

This NTSER was prepared to satisfy DOE Otrder 231.1A, Environment, Safety and Health Reporting. Its purpose is to
(1) report compliance status with environmental standards and requirements, (2) present results of environmental
monitoring of radiological and nonradiological effluents, (3) report estimated radiological doses to the public from
releases of radioactive material, (4) summarize environmental incidents of noncompliance and actions taken in
response to them, (5) describe the NTS Environmental Management System and characterize its performance, and
(6) highlight significant environmental programs and efforts. This report meets these objectives for the NTS and its
three Nevada satellite sites mentioned below.

Major Site Programs and Facilities

The U.S. Department of Energy, National Nuclear Security Administration Nevada Site Office (NNSA/NSO) directs
the management and operation of the NTS and seven satellite sites across the nation. The NTS is located about

105 kilometers (km) (65 miles [mi]) northwest of Las Vegas. The seven satellite sites include three sites in Nevada
(North Las Vegas Facility, Cheyenne Las Vegas Facility, and the Remote Sensing Laboratory (RSL)-Nellis) and four
sites in other states (Remote Sensing Laboratory — Andrews in Maryland, Livermore Operations in California, Los
Alamos Operations in New Mexico, and Special Technologies Laboratory in California). Los Alamos, Lawrence
Livermore, and Sandia National Laboratories are the principal organizations that sponsor and implement the nuclear
weapons programs at the NTS. Up until June 30, 2006, Bechtel Nevada (BN) was the Management and Operating
(M&O) contractor accountable for the successful execution of work and ensuring that work was performed in
compliance with environmental regulations. On July 1, 2006, NSTec became the responsible NTS M&O contractor.
The NTS and its seven satellite sites all provide support to enhance the NTS as a site for weapons experimentation
and nuclear test readiness. The three major NTS missions include National Security, Environmental Management,
and Stewardship of the NTS.

Facilities that support the National Security mission of keeping the U.S. stockpile of nuclear weapons safe and reliable
include the Ula Facility, Big Explosives Experimental Facility, Device Assembly Facility, and Joint Actinide Shock
Physics Experimental Research (JASPER) Facility. Facilities that support the Homeland Security program include the
new Radiological/Nuclear Countermeasures Test and Evaluation Complex, which was expected to be operational in
2006, but is currently on hold.

Other Key Initiatives

Apart from the major site programs, other NTS activities include demilitarization activities, controlled spills of
hazardous material at the Non-Proliferation Test and Evaluation Complex (NPTEC) for research purposes,
processing of waste destined for the Waste Isolation Pilot Plant in Carlsbad, New Mexico, or the Idaho National
Laboratory in Idaho Falls, Idaho; and environmental research.
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Environmental Performance Measures Programs

During the conduct of the major programs and other key initiatives mentioned above, NNSA/NSO complies with
applicable environmental and public health protection regulations and strives to manage the land and facilities at the
NTS as a unique and valuable national resource. For the identification of NTS environmental initiatives, BN, and
then later NSTec, relied upon their Integrated Safety Management System (ISMS), contractual Work Smart Standards
(WSS), and the Environmental Management System (EMS). The ISMS is designed to ensure the systematic
integration of environment, safety, and health concerns into management and work practices so that NTS missions
are accomplished safely and in a manner which protects the environment. Implementation of an ISMS at the N'TS
was verified by NNSA/NSO in July 2001. NNSA/NSO oversees ISMS implementation through the Integrated
Safety Management Council.

WSS are an integral part of the ISMS whereby hazards and environmental aspects of work are identified and standards
of operation are established that are specific to the work environment, its associated hazards, and its threats to the
environment. WSS are developed at the management level with the most expertise in the work. NNSA/NSO
approved the initial complete set of BN WSS in September 1996 and approved the set of NSTec WSS in July 2006.
The approved WSS identify within each M&O Contractor’s program, the contractual commitment to meet applicable
laws, regulations, and policies which protect the public and the environment. Compliance with WSS is tracked
through management assessments.

The NSTec EMS is currently integrated with the ISMS. It is designed to incorporate concern for environmental
performance throughout the organization, with the ultimate goal being continual reduction of the organization's
impact on the environment. Specific objectives and targets to reduce environmental impacts are identified through
the EMS process and are tracked annually.

The major event affecting the EMS program during 2006 was a commitment by NSTec to pursue ISO 14001
Certification (ISO stands for the International Organization for Standardization). NSTec committed in their contract
proposal to obtain the certification by June 30, 2009. An internal management assessment was performed in
December 2006 to evaluate the current environmental program against the requirements of the ISO 14001:2004
Standard. The assessment showed that the current program is mature and effective, but improvements must be made
in some of the elements to satisfy all the rigorous ISO 14001 requirements.

Performance Measures

Performance measures are used to evaluate the achievement of organization or process goals and to identify the need
to institute changes in an organization or process. The NTS performance measures, defined from the WSS, relate to
protection of the environment and the public from effects of NTS operations. These performance measures apply to
several programs and processes. They include: (1) the potential radiological dose received by the public; (2) the
identification, notification, and mitigation of spills and releases to the environment; (3) the reduction in the generation
of wastes; and (4) compliance with applicable environmental protection regulations. The performance measures
tracked by each process or program (e.g., air quality protection) are consolidated and presented in this report in
Section 2.0, Compliance Summary. As part of implementing the EMS, objectives and targets to reduce environmental
impacts were also identified. The objectives and targets for 2006 were reviewed and approved by the Executive Safety
Committee. They are related to the protection of cultural and natural resources, reduction of generated wastes and
amounts of petroleum-based fuels used, the protection of groundwater, and the environmentally-sound management
of groundwater resources. These additional objectives and targets (Section 17.0) were tracked by BN and then by
NSTec in addition to those measures presented in Section 2.0.

Offsite Monitoring for Radiological Releases into Air

An oversight radiological air monitoring program is run by the Community Environmental Monitoring Program
(CEMP) and is coordinated by the Desert Research Institute (DRI) of the Nevada System of Higher Education under
contract with NNSA /NSO (Section 6.0). Its purpose is to provide monitoring for radionuclides that might be
released from the NTS. A network of 29 CEMP stations, located in selected towns and communities within a

v Nevada Test Site Environmental Report 2006



Executive Summary

160,000 square kilometer (km?) (61,776 square mile [mi?]) area of southern Nevada, southeastern California, and
southwestern Utah, was operated during 2006. The CEMP stations monitored gross alpha and beta radioactivity in
airborne particulates using low-volume particulate air samplers, penetrating gamma radiation using thermoluminescent
dosimeters (TLDs), gamma radiation exposure rates using pressurized ion chamber (PIC) detectors, and
meteorological parameters using automated weather instrumentation. Two new stations were established in 2006, one
between Shoshone and Tecopa, California, in February and one in Duckwater, Nevada, in November.

No airborne radioactivity related to historic or current NTS operations was detected in any of the samples from the
CEMP particulate air samplers during 2006. Gross alpha and gross beta radioactivity was detected at all CEMP
stations at levels which were consistent with previous years and which reflect radioactivity from naturally-occurring
radioactive materials (Section 6.1.1). The mean annual gross alpha activity across all sample locations was

1.36 + 0.48 x 10-'5 microcuties per milliliter (WCi/mL). The mean annual gross beta activity across all sample
locations was 2.22 + 0.21 x 1014 uCi/mL. No man-made gamma-emitting radionuclides were detected.

TLD and PIC detectors measure gamma radiation from all sources: natural background radiation from cosmic and
terrestrial sources and man-made sources. The offsite TLD and PIC results remained consistent with previous years’
background levels and are well within background levels observed in other parts of the United States. The highest
total annual gamma exposute measured offsite, based on PIC data, was 183.08 milliroentgens per year (mR/yr) at
Milford, Utah. The lowest offsite gamma exposure rate measured was 72.27 mR/yr at Pahrump, Nevada

(Section 6.1.3).

Onsite Monitoring and Estimating of Radiological Releases into Air

Estimates of radionuclide emissions from the following sources were used to compute total air emissions from source
locations on the NTS. Those emissions and locations identified for 2006 included: (1) tritium gas released at
Building 650 in Area 23 during equipment calibration (0.0000225 curies pet year [Ci/yt]); (2) the evaporation of
tritiated water discharged from E Tunnel in Area 12 (9.8 Ci/yr); (3) the evaporation of tritiated water removed from
the basement of Building A-1 at the North Las Vegas Facility (NLVF) and transported to the NTS for disposal in the
Area 5 Sewage Lagoon (0.0003 Ci/yr); (4) the evaporation and transpiration of tritiated water from soil and
vegetation, respectively, from the Area 3 Radioactive Waste Management Site (RWMS) (54 Ci/yt), the Area 5 RWMS
(19 Ci/yt), the Schooner crater (77 Ci/yt), and the Sedan crater (85 Ci/yt); and (5) the re-suspension of sutface soil
containing americium-241 (*Am) and plutonium-239+240 (>3+240Pu) from past nuclear testing over numerous areas
of the NTS. Total trittum emissions from all sources was estimated to be 245 curies (Ci) in 2006, and those for
americium and plutonium were 0.047 and 0.29 Ci, respectively (Section 3.1.9). The methods used to estimate these
quantities each year include the use of annual field air and water monitoring data, historical soil inventory data, and
accepted soil resuspension and air transport models.

Total NTS Radiological Atmospheric Releases for 2006 (Ci/yr)

Short-Lived Fission

Noble Fission and and
Gases Activation Activation Total Total
(T,,<40 Products Products Radio- Radio- Total Other
‘H  ®Kr days) (T,,<3hr) (T,,>3hr) iodine  strontium Uranium Plutonium Actinides Other
245 0 0 0 0 0 0 0.0001 0.29 0.047 0
(239+24Py) (*Am)

A network of 19 air sampling stations (3 having low-volume particulate air samplers, 1 having a tritium water vapor
sampler, and 15 having both) and a network of 109 TLDs were used to monitor diffuse onsite radioactive emissions
in 2000. Several human-made radionuclides from legacy contamination were measured in air samples at levels above
their minimum detectable concentrations (MDCs) in 2006: 24! Am, tritium (*H), plutonium-238 (2*$Pu), and 23+24Pu
(Section 3.1.4). These were attributed to the resuspension of contamination in surface soils from legacy sites and to
the evaporation and transpiration of tritium from the soil, plants, and containment ponds at legacy sites. The highest
mean level of 241 Am (178.52 + 98.57 x 1018 uCi/mL] was detected at Bunker 9-300 in Area 9, a vacant building
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located within an area of known soil contamination from past nuclear tests (Section 3.1.4.1). The highest mean level
of tritium (360.31 + 401.58 x 10-6 picocuries [pCi]/mL) was detected at Schoonet, site of the second-highest yield
Plowshare cratering experiment on the NTS where trititum-infused ejecta surrounds the crater (Section 3.1.4.5).

The highest mean levels of plutonium isotopes in air were at Bunker 9-300 (17.61 £ 9.51 x 1018 and

1,201.9 £ 622.14 x 10-'8 pCi/mL for 238Pu and 2+240Pu, respectively) (Section 3.1.4.3). The relatively high plutonium
values occur most often at the Bunker 9-300 air sampling station due to historical nuclear testing in Area 9 and
surrounding Areas 3, 4, and 7. Uranium isotopes are also measured in air samples collected in areas where depleted
uranium ordnance have been used or tested. However, the samples’ isotopic ratios were close to what one would
expect from naturally-occurring uranium in soil with possibly a slight contribution of enriched depleted uranium; the
ratios did not resemble those expected from depleted uranium (Section 3.1.4.4).

Gross alpha and gross beta radioactivity was detected at all stations on the NTS (Section 3.1.4.6). The average gross
alpha activities ranged from 17.72 + 7.60 to 60.26 £ 34.82 x 10-1¢ nCi/mlL,; the highest seen at Bunker 9-300. The
average gross beta activities ranged from 17.76 £ 4.78 to 21.33 £ 5.06 x 10-'5 uCi/mL; the highest seen at Sugar
Bunker N in Area 5 where heavy loading of soil on the air filters is typical due to the sampler’s proximity to a busy
dirt road.

Both 239+240Py and tritium continue their overall declining trends at the air sampling locations (Sections 3.1.4.3 and
3.1.4.5, respectively). Tritium in air concentrations have decreased since the cessation of testing in 1992. At most
locations, the average decline rate of tritium air concentrations is around 19 percent per year across all locations. This
ranges from 5.5 percent per year at BJY in Area 1 to an average of 36 percent per year in Areas 23 and 25. The only
exception to this trend has been Schooner in Area 20, at which sampling began relatively recently. 23+240Pu
concentrations have likewise decreased. The estimated average annual rates of decline in 23*240Pu air concentrations
range from 3.4 percent for Areas 1 and 3 to 17.2 percent for Areas 18, 19, and 20. The downward trends in
plutonium concentrations are attributed to its dispersal by the wind and weathering in the soil, where it becomes
bound to less mobile particles.

The highest estimated mean annual gamma exposute measured at a TLD station on the NTS was 771 = 41 mR/yr at
Schoonert, one of the legacy Plowshare sites on Pahute Mesa. The lowest was 59 = 3 mR/yr in Mercury at the fitness
track (Section 5.3). The mean annual gamma exposure at 17 TLD locations near the Area 3 and Area 5 RWMSs

was 143 = 60 mR. At the 35 TLD locations near known legacy sites (including Schooner), it was 268 £ 175 mR. At

9 TLD locations in uncontaminated sites away from all current operations, it was 125 £ 29 mR.

Offsite Radiological Monitoring of Water

Offsite water monitoring conducted by the M&O Contractor and by DRI (through the CEMP) verifies that there has
been no offsite migration of man-made radionuclides from NTS underground contamination areas.

In 2006, BN and then NSTec conducted radiological monitoring of 16 offsite wells and 7 offsite springs. The wells
included 3 private domestic wells, 3 local community wells, and 10 NNSA /NSO wells drilled for hydrogeologic
investigations including groundwater flow modeling. All of the NSTec-sampled wells and springs are in Nevada
within 35 mi from the western and southern borders of the NTS. The DRI, through the CEMP, sampled 27 offsite
water locations in 2006. They included 4 springs, 20 wells, and 3 surface water bodies located in selected towns and
communities within 232 mi from the NTS. One site, the Beatty Water and Sewer well, is sampled by both NSTec and
DRI. CEMP and the M&O Contractor water samples are both analyzed for trittum. The BN and NSTec offsite
water samples were also analyzed for man-made gamma-emitting radionuclides that would signify contamination from
nuclear testing and for gross alpha and gross beta radioactivity to determine if alpha or beta radioactivity at any well or
spring is increasing over time.

CEMP results in 2000, as in past years, continue to verify that no contaminated groundwater has migrated beyond the
NTS boundaries into surrounding water supplies used by the public (Section 6.2). Tritium concentrations from the
wells ranged from -12.9 + 12.8 to 12.9 £ 12.8 picocuties per liter (pCi/L). For the springs and surface waters, they
ranged from 0 £ 19.2 to 35.4 + 25.8 pCi/L. As in previous years, samples from Boulder City and Henderson
municipal water supplies contained tritium at levels barely above detection. These two municipal water systems
obtain water from Lake Mead, which has documented levels of residual tritium persisting in the environment that
originated from global atmospheric nuclear testing.
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Similarly, the results of BN and NSTec offsite water monitoring verified that there has been no offsite migration of
man-made radionuclides from NTS underground contamination areas. None of the offsite springs or the offsite
public or domestic water supply wells had levels of tritium above their detection limits, except the School Well in
Amargosa Valley. This well had one duplicate sample for tritium of 23 £ 13 pCi/L, slightly above its sample-specific
MDC of 20 pCi/L, but the grab sample collected on the same date had 13 £ 10 pCi/L of tritium, below its MDC of
16 pCi/L. Tritium levels among all the sampled drinking water wells ranged from 9.3 + 11 to 23 £ 13 pCi/L
(Section 4.1.4). Tritium in the seven offsite springs ranged from -0.54 £ 1.2 to 16 + 2.1 pCi/L (Section 4.1.5).
Tritium in the ten non-potable NNSA/NSO offsite wells ranged from 1.2 £ 7.4 to 23 + 14 pCi/L (Section 4.1.4).
The highest tritium levels measured in offsite wells are within the range of concentrations indicative of analytical
background levels for tritium (20 to 39 pCi/L) (Section 4.1.3). No offsite wells or springs contained any man-made
gamma-emitting radionuclides.

Most offsite wells and all offsite spring samples contained detectable gross alpha and gross beta activity (Sections 4.1.4
and 4.1.5). The levels of activity in offsite drinking supply wells and springs were all less than the U.S. Environmental
Protection Agency (EPA) limits set for drinking water (15 pCi/L), except for the spring at Spicer Ranch. This
spring’s measured gross alpha activity was 16 £ 2.1 pCi/L. The detectable gross alpha and gross beta radioactivity in
all of the offsite spring and well samples is most likely from natural sources.

Onsite Radiological Monitoring of Water

In 20006, the onsite water monitoring network was comprised of 6 potable and 4 non-potable water supply wells,

15 monitoring wells, 1 tritiated water containment pond system, and 2 sewage lagoons. The 2006 data continue to
indicate that underground nuclear testing has not impacted the NTS potable water supply network. None of the six
potable wells had detectable concentrations of tritium. However, the duplicate samples from UE-16D and WW C1
(both non-potable wells) collected in October measured 13 and 14 pCi/L, respectively, both slightly above their
MDCs. In both cases the tritium results from the grab samples, collected at the same time as the duplicate samples,
were below their MDCs. All of the water samples from the ten supply wells had non-detectable concentrations of
man-made gamma-emitting radionuclides (Section 4.1.6). The gross alpha and gross beta radioactivity detected in
potable water supply wells represent the presence of naturally-occurring radionuclides.

Four of the 15 monitoring wells sampled had detectable levels of tritium ranging from 12 + 7.2 to 484 + 35 pCi/L, all
well below the MCL of 20,000 pCi/L (Section 4.1.7). Three of these wells (PM-1, UE-7NS, and WW A) are each
within 1 km (0.6 mi) of an historical underground nuclear test; all have consistently had detectable levels of tritium in
past years. Their tritium levels are still less than 3 percent of the EPA MCL for drinking water of 20,000 pCi/L, and
no trend of rising tritium concentrations in these wells have been observed since 2000. One other monitoring well
(ER-20-2 #1) had detectable tritium levels just above the sample-specific MDC.

Most groundwater samples on the N'TS had measurable gross alpha and/or gross beta levels below the EPA limits for
drinking water which are likely from natural sources. One well (U-19BH) had gross alpha levels above the EPA
drinking water limits which is likely due to contamination due to its proximity (within 1 km) to an historical
underground nuclear test.

Five constructed basins collect and hold water discharged from E Tunnel in Area 12 where nuclear testing was
conducted in the past. Tunnel effluent water and sediment samples are analyzed for tritium, gross alpha, gross beta,
and other radionuclides. Most samples had detectable radionuclide concentrations in 2006 (Section 4.1.8). The
average tritium concentration in tunnel effluent water was 604,000 pCi/L, lower than the limit allowed under a
discharge permit (1,000,000 pCi/L). Gross alpha and gross beta values in 2006 were also less than their permitted
limits.

Neither of the two onsite sewage lagoons had detectable levels of tritium (Section 4.1.9).

The Underground Test Area (UGTA) Project pumps tritiated water into lined sumps during studies conducted at
post-shot or near-cavity wells on the NTS. None of these types of contaminated wells were sampled in 2006. The

UGTA Project did sample three uncontaminated wells in 2006, and the tritium levels in these wells were all below
detection limits (Section 4.1.10).
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Radiation Dose to the Public from the NTS

Background Gamma Radiation — Mean background gamma radiation exposure rates on the NTS are measured at
ten TLD stations located away from radiologically-contaminated sites. These ranged from 82 to 164 mR/yr during
2006 (Section 5.3). This equates to an annual estimated background external dose of 82 to 164 millirem per year
(mrem/yr) to a hypothetical person residing at those locations all year. In comparison, DRI measured background
radiation in 2006 at offsite locations using TLDs which ranged from 78 mR/yr at Pahrump, Nevada, to 154 mR/yr at
Sarcobatus Flats, Nevada. The DRI PIC detectors measured background radiation ranging from 72.27 mR /hr at
Pahrump to 183.08 mR/yr at Milford, Utah.

Public Dose from Drinking Water - Man-made radionuclides from past nuclear testing have not been detected in
offsite groundwater in the past or during 2006 (Section 4.1). The offsite public cannot receive a radiation dose from
NTS operations from drinking water.

Public Dose from Inhalation - The radiation dose limit to the general public via just the air transport pathway is
established by the National Emission Standards for Hazardous Air Pollutants NESHAP) under the Clean Air Act to
be 10 mrem/yr. The EPA, Region IX, has approved the use of six air sampling stations on the NTS (called “critical
receptor” stations) to verify compliance with the NESHAP dose limit. These six stations are part of the 19 stations in
the N'TS air sampling network and they are located near legacy sites of contamination and along the NTS boundaries.
The following human-produced radionuclides were detected at three or more of the critical receptor samplers in 2006:
241Am, 238Puy, 239+240Py, and 3H (tritium). Concentrations of these radionuclides at each of the stations indicated that
the NESHAP dose limit to the public was not exceeded. The Schooner critical receptor station in the far northwest
corner of the NTS experienced the highest concentrations of radioactive air emissions (Section 3.1.5), yet an
individual residing at this station would experience a dose from air emissions of only 2.5 mrem/yr, 25 percent of the
admissible dose limit. No one resides at this location, and the dose at offsite populated locations 20-80 km (12-50 mi)
from the Schooner station would be much lower due to wind dispersion.

Public Dose from Direct Radiation — The radiation dose limit to the general public via all possible transport
pathways (over and above background dose) established by DOE Order 5400.5 is 100 mrem/yr. This includes
internal and external dose. The external, direct gamma radiation exposure to the public from NTS operations in 2006
was negligible. Areas accessible to the public had exposure rates comparable to natural background rates in 2006
(Section 5.3.1). In 2005, the TLD location on the west side of the parking area at Gate 100, the N'TS entrance gate,
had an estimated annual exposure of 220 mR. In 2006, however, this Gate 100 TLD station measured a mean annual
exposure of 105 mR, with quarterly values ranging from 68 to 160 mR, similar to background doses measured offsite
by DRI. It is likely that low-level radioactive waste shipments intermittently parked there prior to entering the NTS
are responsible for such year-to-year and quarter-to-quarter variation.

The great majority of the NTS is bounded by the Nevada Test and Training Range (NTTR). Military or other
personnel on the NTTR who are not classified as radiation workers would also be subject to the 100 mrem annual
dose limit for members of the public. Military personnel could be exposed to direct radiation from legacy sites in
Frenchman Lake playa. A TLD location near the N'TS boundary with NTTR in the Frenchman Lake playa had an
estimated annual exposure during 2006 of 379 mR (down from 391 in 2005 and from 411 mR in 2004). The resulting
above-background dose of approximately 215 to 313 mrem/yr, depending on which background radiation value is
used, would exceed the 100 mrem/yr dose limit to a hypothetical person residing year-round at this location.
However, there are no living quarters or full-time personnel in this vicinity.

Public Dose from Ingestion of Radionuclides in Game Animals - Game animals from different contaminated
NTS sites are trapped each year and analyzed for their radionuclide content. These results are used to construct
worst-case scenarios for the dose to hunters who might consume these animals if the animals moved off the NTS. In
2000, jackrabbits were trapped at the T2 site in Area 2 and at a control site in Area 14. Also, one mule deer in Yucca
Flat and two pronghorn antelope from Areas 5 and 23, all killed accidentally by vehicles, were sampled. No man-
made radionuclides were detected in muscle tissue from the deer or antelope. Based on the jackrabbit samples, the
highest annual dose to a member of the public was estimated to be 0.12 mrem (0.0012 millisieverts), assuming that
this person eats 20 jackrabbits. This hypothetical dose is only 0.12 percent of the annual dose limit for members of
the public. To put this dose into perspective, it is 4 times lower than the dose from cosmic radiation received by an
individual while on a one-hour airplane flight at 39,000 feet (0.5 mrem).
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Public Dose from All Pathways - Existing 2006 radiological monitoring data from groundwater monitoring wells,
air sampling stations, TLD stations, and game animals indicate that the dose to the public living in communities
surrounding the N'TS are not expected to be higher than the previous 10 years and are expected to be less than

1 percent of the 100 mrem/yr dose limit.

Nonradiological Releases into Air

The release of air pollutants is regulated on the N'TS under a Class 11 air quality operating permit. Class II permits are
issued for “minor” sources where annual emissions must not exceed 100 tons of any one criteria pollutant, or 10 tons
of any one of the 189 hazardous air pollutants (HAPs), or 25 tons of any combination of HAPs. Criteria pollutants
include sulfur dioxide (SOz), nitrogen oxide (NOx), carbon monoxide (CO), particulate matter (PM), and volatile
organic compounds (VOCs). The NTS facilities regulated by the permit include: (1) over 15 facilities/185 pieces of
equipment in Areas 1, 3, 5, 6, 12, and 23; (2) the NPTEC; (3) Site-Wide Chemical Release Areas; (4) the Big
Explosives Experimental Facility (BEEF); and (5) the Explosives Ordnance Disposal Unit.

An estimated 4.57 tons of criteria air pollutants were released on the NTS in 2006 (Section 3.2.1). The majority of the
emissions were NOx from diesel generators and VOCs from the bulk storage of gasoline. The estimated quantity of
all HAPs released in 2006 was 1.87 tons (Section 3.2.1). Total air emissions of lead, classified as a HAP as well as a
criteria pollutant, was 42 pounds (Section 10.3). No emission limits for any criteria air pollutants or HAPS were
exceeded. In 2000, performance emission tests were conducted for four NTS generators. One of the generators (the
JASPER generator) exceeded its emission limits set by the air permit and was shut down.

In 2000, four tests consisting of a combined total of 49 releases of hazardous chemicals were conducted at the Area 5
NPTEC facility and at the Port Gaston facility in Area 26 (Section 3.2.5). An annual report of the types and amounts
of chemicals released and the test plans and final analysis reports for each chemical release were submitted to the state
of Nevada. No ecological monitoring was performed since each test posed a very low level of risk to the environment
and biota.

There were no discharges of nonradiological hazardous materials off of the NTS or off of any of its satellite facilities
in 2006.

Nonradiological Releases into Water

There are no liquid discharges to navigable waters, offsite surface water drainage systems, or publicly owned treatment
works resulting from operations on the NTS. Therefore, no Clean Water Act National Pollution Discharge
Elimination System (NPDES) permits are required for NTS operations.

In 2000, industrial discharges on the NTS were limited to two operating sewage lagoon systems, the Area 6 Yucca
Lake and Area 23 Mercury systems. Under the conditions of state of Nevada operating permits, liquid discharges to
these sewage lagoons are tested quarterly for biochemical oxygen demand, pH, and total suspended solids. Annually,
sewage lagoon pond waters are sampled for a suite of toxic chemicals. In 2006, quarterly and annual analyses of
sewage influent and pond waters, respectively, both showed that all water measurements were within permit limits
(often below detection levels) with one exception. One measure of 5-day Biological Oxygen Demand (BODs) Mean
Daily Load was exceeded at the Area 23 Mercury lagoons in the second quarter. The lagoon waters were resampled in
the second quarter, and BODs levels were found to be below permit limits and remained so for the remainder of the
calendar year (Section 4.2.3).

Onsite Nonradiological Drinking Water Quality

NNSA/NSO operates a network of six permitted wells that comprise three permitted public water systems on the
NTS; these supply the potable water needs of NTS workers and visitors. NNSA/NSO also hauls potable water to
work locations at the N'TS that are not part of a public water system. Monitoring results indicate that water samples
from the three public water systems and from the potable water hauling trucks met the National Primary and
Secondary Drinking Water Standards in 2006 with one exception. The Area 12 water system exceeded the action level
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for lead (0.037 milligrams per liter [mg/L]; with action level of 0.015 mg/L) (Section 4.2.1). The high level is attributed
to the camp’s inactivity and resultant lack of flushing within the service lines. In September 2006, this public water system
was reclassified to a non-community transient system.

Nonradiological Releases into Air and Water at the NLVF

Like the NTS, the NLVF is regulated for the emission of criteria air pollutants and HAPs. The regulated sources of
emissions include an aluminum sander, an abrasive blaster, emergency generators, and a spray paint booth. The
combined quantity of criteria air pollutants and HAPs emitted at the NLVF in 2006 was 0.351 tons, ranging from
0.001 tons for HAPS to 0.237 tons for nitrogen oxides (Appendix A, Section A.1.3).

Water discharges at the NLVFE were regulated in 2006 by a permit with the City of North Las Vegas (CNLV) for
sewer discharges, two temporary state-issued NPDES discharge permits, and an EPA-issued NPDES discharge
permit which replaced the temporary permits. The final EPA NPDES authorizes the discharge of pumped
groundwater from dewatering operations to the groundwater of the State via percolation and to the Las Vegas Wash
via the CNLV storm drain system. Self-monitoring and reporting of the levels of nonradiological contaminants in
sewage and industrial outfalls is conducted. In 2006, contaminant measurements were below established permit limits
in all water and sludge samples from NLVF except in water samples from two outfalls where total dissolved solids
(TDS) exceeded permit limits (Appendix A, Section A.1.1). In response to these exceedances, a Salinity Control Plan
discussing steps taken to reduce the TDS levels was written and submitted to CNLV. CNLV conducted an annual
inspection in November 2006 that resulted in no findings or corrective actions.

Nonradiological Releases into Air and Water at RSL-Nellis

The sources of air pollutants at RSL-Nellis that are regulated for the emission of criteria pollutants and HAPs include
boilers, water heaters, emergency generators, a spray paint booth, and a vapor degreaser. The total estimated
quantities of criteria air pollutants and HAPs emitted in 2006 is 0.383 tons. Natural gas consumption at RSL-Nellis in
2006 was 3,213,100 cubic feet (ft%). Natural gas consumption is reported as a requirement of the RSL-Nellis air
permit.

Discharges of wastewater from RSL-Nellis are required to meet permit limits set by the Clark County Water
Reclamation District. All wastewater outfall samples in 2006 were below permit limits (Appendix A, Section A.3.1).

Pollution Prevention/Waste Minimization (P2/WM) Activities

P2/WM activities result in reductions to the volume and/or toxicity of waste actually generated onsite. Overall, a
reduction of 149 mtons (164 tons) of hazardous wastes was realized in 2006. The largest volume of hazardous waste
reduction came from shipments of bulk used oil (98.2 metric tons (mtons) [108 tons|) and lead acid batteries (34.5
mtons [38 tons]) to offsite vendors for recycling. In 2006, NSTec bought three refrigerant recycling machines and
recycled 0.6 mtons (0.66 tons) of refrigerant.

Overall, a reduction of 803 mtons (883 tons) of solid wastes was realized in 2006 (Section 11.3). The largest
proportion of solid waste reductions came from offsite shipments of 538.7 mtons (593 tons) of scrap ferrous metal
and 154.4 mtons (170 tons) of mixed paper and cardboard to offsite vendors for recycling and shipment of 67 mtons
(74 tons) of food wastes from the NTS cafeterias to a local pig farm.

Accidental or Unplanned Environmental Releases or Occurrences

In 20006, there were no reportable accidental or unplanned environmental releases or occurrence on the NTS or at any
of the NTS satellite facilities.
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Historic Preservation and Cultural Resources Management

DRI archeologists examined a total of 140.2 hectares (ha) (346.7 acres [ac]) during cultural resources inventories and
historical evaluations in 2006. The inventories were conducted for two proposed projects in Area 18. Three
prehistoric sites, two isolated features, and seven isolated artifacts were found and recorded. None of the sites met
the criteria for eligibility of the National Register of Historic Places (NRHP) (Section 12.1.1). Evaluations of historic
structures were conducted for U12b Tunnel, U12e Tunnel, and the Area 25 BREN Tower Complex, but only the
U12b Tunnel complex has been determined eligible to the NRHP; the review and determinations for the other two
are pending. The potential adverse effects of the proposed Divine Strake high explosives test on the rock cabin near
Tippipah Spring were mitigated through intensive documentation (Section 12.1.2).

The National Historic Preservation Act requires federal agencies to identify and maintain the integrity of historic
properties under their jurisdiction. Historic properties are cultural resources that have been determined eligible to the
NRHP through consultation between the NNSA/NSO and the Nevada State Historic Preservation Office. Two field
projects were conducted in 2006 to meet this requirement. One project focused on 10 sites that were temporary
American Indian camps and lithic tool manufacturing areas. The second field project was at Cane Spring

(Section 12.1.3). All of the sites were in a very good state of preservation. Additional 2006 field projects focused on
obtaining photographic documentation of late twentieth century nuclear testing related structures. One 2006 project
required archival research but no fieldwork. This was in support of the proposed small arms range in Area 12 near
Area 12 Camp which was later cancelled.

The NTS Archaeological Collection currently contains over 400,000 artifacts (Section 12.2). Any new additions to the
NTS collection continue to be inventoried and the inventory list provided to the N'TS-affiliated American Indian
tribes. All artifacts which the tribes have requested have been repatriated to them. Known locations of American
Indian human remains at the NTS continued to be protected from NTS activities in 2006. All consultations between
NNSA/NSO and the tribes occurs through the Consolidated Group of Tribes and Organizations (CGTO) comprised
of 16 groups of Southern Paiute, Western Shoshone, and Owens Valley Paiute-Shoshone, along with the Las Vegas
Indian Center, a Pan-Indian organization.

In 2006, the CGTO tribal groups were consulted regarding the proposed Divine Strake test, and work with the
CGTO continued on the American Indian exhibit at the Atomic Testing Museum in Las Vegas (Section 12.3).

Ecological Monitoring

A cumulative total of 110.25 ha (272.43 ac) of habitat on the NTS within the range of the federally threatened desert
tortoise (Gopherus agassizii) has been disturbed since the desert tortoise was listed as threatened in 1992. In 2000,
biologists conducted surveys for 21 projects within tortoise habitat. No desert tortoises were accidentally injured or
killed, nor were any found, captured, or displaced from project sites. One desert tortoise was accidentally killed along
a paved road (Section 13.1).

Numerous field surveys for important plants and animals were conducted on the NTS in 2006. They include species
protected or managed under state or federal regulations, those listed on the Nevada Natural Heritage Program’s
Nevada At-Risk Plant and Lichen Tracking List and the At-Risk Animal Tracking List, and bats listed as being at risk
under the Nevada Bat Conservation Plan. In total, they include 44 plants, 1 mollusk, 2 reptiles, over 250 birds, and
26 mammals. One new population of the plant Ivesia arizonica var. saxosa was found (Section 13.3.1.3). The western
red-tailed skink (Ewumeces gilberti rubricandatus) was trapped from six new locations (Section 13.3.2.1). Western
burrowing owls (Athene cunicularia hypugaea) were also trapped at six new locations (Section 13.3.2.2). A common
black-hawk (Buteogallus anthracinus) was observed for the first time on the NTS (Section 13.3.2.3).

In 20006, there were 16 wildland fires and a total of 3,486 ha (8,615 ac) burned. An annual vegetation survey to
determine wildland fire hazards was conducted in the spring, and survey findings were submitted to the NTS Fire
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Compliance with Environmental Laws, Regulations, and Policies

A summaty of NNSA/NSO’s compliance with over 100 applicable environmental laws, regulations, and policies is
presented in Section 2.0 of this NTSER. The major categories of these drivers are listed below. Where compliance
for a category was not 100 percent, all of the noncompliance incidents are noted.

Category

Environmental Compliance Summary for the NTS in 2006

Noncompliance Incidents

Air Quality

Water Quality and Protection

Radiation Dose Protection

Radioactive and Non-Radioactive Waste
Management and Environmental Restoration

Hazardous Materials Control and Management

Pollution Prevention and Waste Minimization

Historic Preservation and Cultural Resource
Protection

Conservation and Protection of Biota and
Wildlife Habitat

Three pieces of equipment failed their performance emissions test and
were shut down (Section 3.2.2).

Limits for lead were exceeded in Area 12 public water system
(Section 4.2.1.1). Limits for total dissolved solids were exceeded in
sewage outfalls at NLVF (Section A.1.1.1).

None

None

None

One Executive Order 13101 goal, to have 100 percent of purchases of
items from the EPA-designated list contain recycled materials at
the specified minimum content, was not met. The percentage of such
purchases in 2006 was 73 percent (Section 11.1).

None

Four accidental bird deaths attributable to NTS activities (e.g., roadkill);
represented 3 species protected as migratory birds (Section 13.3.2.3).

Significant Environmental Accomplishments

Environmental Restoration - The cleanup of sites contaminated by past DOE operations and the hydrogeological
investigations supporting characterization of underground nuclear contamination areas are the most significant
environmental work performed by NNSA /NSO each year. The DOE, U.S. Department of Defense, and the State of
Nevada Division of Environmental Protection identify a work scope and milestone schedule for the cleanup and safe
closure of the contaminated above-ground sites and for the field investigations and model development necessary to
characterize the underground sites. A total of 339 contaminated above-ground sites was closed safely in 2006. These
above-ground sites consist of facilities and land, such as the Test Cell A Facility, and are referred to as Industrial
Sites. In addition to the Industrial Sites closures, extensive progress was made toward the development of hydrologic
models describing groundwater flow and possible radionuclide transport from the primary underground sites into the
groundwater underlying public lands outside the boundaries of the NTS. This involved the completion of
groundwater flow models for CAU 98 (Frenchman Flat) and CAUs 101 and 102 (central and western Pahute Mesa)
(Section 14.3).

Pollution Prevention - NNSA /NSO received two NNSA Environmental Stewardship Awards (ESAs) and two
NNSA Best-In-Class Awards for pollution prevention activities in 2006. The BEEF, operated by the Lawrence
Livermore National Laboratory, won an ESA for incorporating P2/WM practices into the facility design and daily
operating procedures. NSTec’s Information Services Personal Computer Leasing Group was awarded the second
ESA for developing an electronics stewardship program that promotes environmentally responsible management of
leased computers (from Dell Corporation) and company-owned computers. Through this program, all company
computers are either refurbished, reused, or their parts are recycled, and NSTec orders new leased “green computers”
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from Dell Corporation whenever possible, because they are manufactured with materials that are more easily recycled
and less toxic to the environment (Section 11.2.2).

One NNSA Best-In-Class Award recognized the efforts of Stoller-Navarro Joint Venture for fully integrating EMS
into their infrastructure and culture. By instituting the EMS, NNSA/NSO enhanced workplace safety, reduced
potentially hazardous and potentially radioactive waste streams by an estimated 11,167 cubic feet, and saved an
estimated $1.4 million in disposition costs over the life-cycle of the Environmental Restoration Project. The second
NNSA Best-In-Class Award went to the NSTec Advanced Monitoring Systems Initiative Program for developing an
automated universal platform for the deployment of analytical sensors in the field for long-term monitoring of
environmental contaminants. Use of this system greatly reduces costs associated with sampling, transportation,
shipment, and analysis of samples, and decreases the risk of environmental contamination and out-of-compliance
violations as well as worker exposure to hazardous chemicals (Section 11.2.2)

Waste Management - In 2000, the secondary sewage lagoon in Area 23 was lined with a geosynthetic clay and high
density polyethylene liners. The Area 23 sewage lagoon system is now a fully contained basin, thus preventing any
infiltration to the waters of the State.

Nevada Test Site Environmental Report 2006 Xiii



Executive Summary

THIS PAGE INTENTIONALLY LEFT BLANK

Xiv Nevada Test Site Environmental Report 2006



Acknowledgements

Acknowledgements

Environmental Technical Services (ETS) of National Security Technologies, LLC (NSTec), is responsible for
production of this document for the U.S. Department of Energy, National Nuclear Security Administration Nevada
Site Office NNSA/NSO). Environmental monitoring and compliance data were gathered through the combined
efforts of several NSTec organizations in addition to ETS: Environmental Services, Radioactive Waste Operations,
Solid Waste Operations, Environmental Restoration, Ecological Services, Radiological Control, Occupational Safety &
Health, and Contractor Assurance & Compliance. The Water Resources and Cultural Resources divisions of the
Desert Research Institute (DRI) contributed data for offsite water and air monitoring and cultural resource protection.
Stoller-Navarro Joint Venture (SNJV) provided schedule and progress data for environmental restoration projects.
SNJV also provided radioanalysis data for certain onsite wells sampled under the Underground Test Area Project.

The Air Resources Laboratory, Special Operations and Reseatrch Division (ARL/SORD) provided summaty
descriptions of the Nevada Test Site (NTS) climate, and the U.S. Geological Survey (USGS) provided water level and
usage data for selected wells. My thanks go to each of the authors and contributors who are listed below from these

organizations.

Chapter Authors and Contributors

Executive Summary
Cathy A. Wills, NSTec

1.0 Introduction
Chatles B. Davis, EnviroStat
Cathy A. Wills, NSTec

2.0 Compliance Summary
Colleen M. Beck, DRI
Elizabeth C. Calman, NSTec
Andrea L. Gile, NSTec
Robert F. Grossman, NSTec
Dennis L. Gustafson, NSTec
Madelyn A. Hayes, NSTec
Orin L. Haworth, NSTec
David B. Hudson, NSTec
Alfred J. Karnes, NSTec
Coby P. Moke, NSTec
Teresa M. Morgan, NSTec
Steve J. Nacht, NSTec
Paul K. Ortego, NSTec
Phyllis M. Radack, NSTec
Stuart E. Rawlinson, NSTec
Glenn Richardson, NSTec
Gregory T. Schmett, NSTec
Carlton Soong, NSTec
Janene L. VanDeroef, NSTec
Tammy H. Wallace, NSTec
Ronald W. Warren, NSTec

3.0 Radiological and Nonradiological
Air Monitoring
Elizabeth C. Calman, NSTec
Chatles B. Davis, EnviroStat
Robert F. Grossman, NSTec
Teresa M. Morgan, NSTec
Tammy H. Wallace, NSTec
Ronald W. Warren, NSTec

4.0 Radiological and Nonradiological
Water Monitoring

Chatles B. Davis, EnviroStat
David B. Hudson, NSTec
Paul K. Ortego, NSTec
Phyllis M. Radack, NSTec
David D. Rudolph, NSTec
Carlton Soong, NSTec
Janene L. VanDeroef, NSTec
Ronald W. Warren, NSTec

5.0 Direct Radiation Monitoring
Chatles B. Davis, EnviroStat
Ronald W. Warren, NSTec

6.0 Oversight Radiological Monitoring
of Air and Water
William T. Hartwell, DRI
Craig Shadel, DRI
Chatrles E. Russell, DRI

Nevada Test Site Environmental Report 2006

XV



Acknowledgements

7.0 Radiological Biota Monitoring
Ronald W. Warren, NSTec

8.0 Radiological Dose Assessment
Robert F. Grossman, NSTec
Ronald W. Warren, NSTec
Phillip D. Worley, NSTec

9.0 Waste Management and
Environmental Restoration

Pat Arnold, NSTec
Troy S. Belka, NSTec
Tamiko Y. Brown, SNJV
Carol F. Dinsman, SNJV
David B. Hudson, NSTec
Steve J. Nacht, NSTec
Gregory T. Schmett, NSTec
Carlton Soong, NSTec
Glenn Richardson, NSTec

10.0 Hazardous Materials Control and

Management
Orin L. Haworth, NSTec

Madelyn A. Hayes, NSTec

11.0 Pollution Prevention
Alfred J. Karnes, NSTec

12.0 Historic Preservation and Cultural
Resources Management
Colleen M. Beck, DRI
Barbara A. Holz, DRI

13.0 Ecological Monitoring
David C. Anderson, NSTec
Paul D. Greger, NSTec

ETS Support Staff

13.0 Ecological Monitoring (continued)
Derek B. Hall, NSTec
Dennis J. Hansen, NSTec
W. Kent Ostler, NSTec

14.0 Underground Test Area Project
Sigmund L. Drellack, NSTec

15.0 Hydrologic Resources Management

Program
Bruce W. Hutley, NNSA/NSO

Robert P. Graves, USGS

16.0 Meteorological Monitoring
Darryl Randerson, ARL-SORD

17.0 EnVironmental Management System
Orin L. Haworth, NSTec
David Schrock, SNJV
Cathy A. Wills, NSTec

18.0 Compliance Quality Assurance Program

Elizabeth Burns, NSTec
Jerry J. Dugas, NSTec
Theodore J. Redding, NSTec

19.0 Oversight Quality Assurance Program
Craig Shadel, DRI

Appendix A: NTS Satellite Facilities
Elizabeth C. Calman, NSTec
Sigmund L. Drellack, NSTec
Madelyn A. Hayes, NSTec
Ronald W. Warren, NSTec

Appendix B: Glossary
Modified from Lawrence Livermore
National Laboratory 2003
Environmental Report

The following individuals within ETS are responsible year-in and year-out for the numerous tasks that are integral to
the collection, quality assurance, and quality control of much of the environmental data reported in this environmental
report. These are the “behind the scenes” folks. Thank you all for your efforts in the following areas.

Administration of the Bechtel Environmental Integrated Data Management System (BEIDMS) for

Routine Radiological Environmental Monitoring Program (RREMP), Clean Water Act (CWA)

and Safe Drinking Water Act (SDWA) Projects:

Elizabeth Burns
Robert G. Peppard

Coordination of Field Sampling Operations for RREMP, CWA, and SDWA Projects:

Terrence P. Sonnenburg

Xvi

Nevada Test Site Environmental Report 2006



Acknowledgements

Field Sampling for RREMP, CWA, and SDWA Projects:
Melissa A. Cabble
Martin D. Cavanaugh
Paul D. Greger
Matthew O. Weaver
Alan O. Wittig

Laboratory Operations Supporting RREMP Screening and Sample Processing:
Lynn N. Jaussi

Sample Management Supporting the NSTec Subcontracting of Environmental Analytical Services:
Catherine D. Castaneda
Theodore . Redding

RREMP Data Verification,Validation, and Review:
Elizabeth Burns
David B. Hudson
Ronald W. Warren

Quality Assurance Oversight of the RREMP:
Jerry J. Dugas

Report Production and Distribution Support Personnel

Lastly, my appreciation goes to the following individuals who were responsible for improving the quality, appearance,
and timely production and distribution of this report:

Ashley Cushman of NSTec Geographic Information Systems (GIS) worked with all the authors to produce the high-
quality GIS-generated maps and figures.

Charles Davis of EnviroStat provided support for the statistical analyses and interpretation of N'TS radiological
monitoring data collected by ETS.

Tom Fitzmaurice of NSTec Environmental Restoration provided his artistic talents to produce the drawing of
possible pathways of radiological exposure to the public presented in the NTSER Summary.

Kutt Jahn and Mark Shaw of Technical Publications and Graphic Setvices/Office Services (TPGS/OS) produced
high-quality hard copies and compact discs of the NTSER and the NTSER Summary under a tight
production schedule.

Fina Martinez-Myers of Technical Publications provided a thorough review of this document to ensure spelling,
format, grammar, references, tables, figures, acronyms, table of contents, etc., were all in order.

Angela McCurdy of TPGS/OS is the document’s graphics specialist and desktop publisher responsible for the final
layout and format of the NTSER and the covers. Her skill and dedication applied to this project year after
year are greatly appreciated.

Nevada Test Site Environmental Report 2006 Xvil



Acknowledgements

THIS PAGE INTENTIONALLY LEFT BLANK

XViil Nevada Test Site Environmental Report 2006



Table of Contents

Table of Contents

EXECULIVE SUMIMALY ...ttt 1ii
ACKNOWIEAZEMEIILS ..ot XV
LISt OF FIGULES .ot XXVi
LASE OF TADBIES .ttt bbb XXViil
1.0 Introduction and Helpful Information.........cccieviiiiiiiiiiiiiiiiiceesie e 1-1
1.1 Site LLOCATION ottt 1-1

1.2 Environmental SEttNE.......ccviiiiiiiiiiiiiiiees et 1-1

1.3 SIEE HISEOIT ittt 1-4

1.4 SItE MISSION ottt 1-4

1.5 Primary Operations and ACHVITIES .......cceuviimiiiiniiiiiiiiiieiiicieieieieeisee e sssesens 1-5

1.6 Populations Near the NTS ......ccooiiiiiiii e 1-8

1.7 Understanding Data in this REPOrt c...c.ccccuviviviiiiiiiiiiiiiiiiiccccceeee e 1-8

1.7.1  Scientific NOTAtION ..cvviieiiiiiiiiiiicie et ssa s 1-8

1.7.2 URNIt PLEFIXES ittt 1-8

1.7.3  Units of RAdIOACHVILY ...cviiiiiiiiiiccciicccc s 1-9

1.7.4  Radiological DOSE UNILS......cccuviiiiiiiiiiiiiiiiiiiieieiiieiiieiesieisese s 1-9

1.7.5 International System of Units for Radioactivity and DoOSe ........ccccvvecccccucrcrcenenennns 1-9

1.7.6 Radionuclide NOMENCIALULE ...c.cvvvuiuiiiiiiiiiiiiiiciii s 1-10

1.7.7  Units Of MEASULEMENLE ....cviiiiiiiiiccciciciece ettt 1-10

1.7.8  Measurement Variability.......cocooviriiiiiiiiiiiiicecee s 1-10

1.7.9  Mean and Standard Deviation ..o s 1-11

1.7.10 Standard Error of the Mean.......cccocviiiiciiiciiiciiicc s 1-11

1.7.11 Median, Maximum, and Minimum ValUEs ..........cccoeeeeevveerieeereereereereereeereere e eeeeveenees 1-11

1.7.12 Less Than (<) SYMDBOL ... 1-12

1.7.13 Negative Radionuclide CONCeNtrations.........cceuvuiieeiriniieiiiiniieieisiieesesiceseseceenns 1-12

1.7.14 Understanding Graphic Information ..........cccceevniiiiiniiiiiniceneeneescens 1-12

2.0 COMPUANCE SUMMALY ...ooviiiiiiiiii e bbbttt 2-1
2.1 ATL QUANLY o 2-1

21,1 Compliance ISSUES......couiuimiiiiiiiiiiiiiiiiit e 2-2

2.1.2 Compliance REPOLLS....c.ccuiiiiiiiiiiiiiiiiiiiisiriii et 2-3

2.1.3  ComPlANCE StALUS ....c.cucuiviiiiiiiiiciiiici et sre e 2-3

2.2 Water Quality and ProteCtiON ...ttt senesessees 2-6

221 Compliance ISSUES......coviiuiiiiiiiiieiiiiiii e 2-7

222 Compliance REPOLLS....cccuiiiiiiiiiiiiiiiiciiiriiiiiecc e 2-7

223 ComPUANCE StALUS ...c.cuvviiiiiiiiiiiiiiri st sre e 2-7

2.3 Radiation D0Se PrOtECtION .....c.cuvvuiuiiiiiiiciiiiiiciiicicicecce e 2-10

2.3.1  Compliance REPOLLS.....coviuiviiiuiiiiiiiiiiiiiciciiicc s 2-10

232 ComPUANCE StALUS ...c.cueviviiiiiiiiiiiiiiciii et sae e 2-11

2.4 Radioactive and Nonradioactive Waste Management and Environmental Restoration ......2-12

241 Compliance REPOLLS.....coiiuiiiiiuiiiiiiiiiiiiicciiic s 2-13

242 Complance StALUS ......ccvveuivriririiiiiiiiieiiiceeice e sne s 2-13

2.5 Hazardous Materials Control and Management........cccccceeeceeeieneieieieieieieeieeeeeesseseseeeens 2-16

251  Compliance REPOLLS....cccuiiiiiiiiiiiiiiiiiriiiriii et 2-17

252 Compliance StALUS ......cccoueuivriiiiiiiiiicicce s 2-17

2.6 National Environmental POHCY ACt...c.ccviririrnrnniiriiiettcccieeieieiererereresesesesesesesesesesesennen 2-19

Nevada Test Site Environmental Report 2006 Xix



Table of Contents

2.7 Pollution Prevention and Waste MinimiZation........ccvuviieuiiniinniiiiciieeceecsenesenes 2-20
271 Compliance REPOLLS....c.cuiuiiiiiiiiiiiiiiiiiriiiriri e 2-20

272 CompPlance StALUS ......c.cvviuiviiiiieiiiiiieieicieieicie s sae s 2-20

2.8 Historic Preservation and Cultural Resource Protection .........ccoeeviieciniviniccininiccininicennn. 2-22
2.8.1 Reporting REqQUIFEMENTS.......cciiiiiiiiiiiiiiicii s 2-23

2.8.2  ComPlANCE StALUS .....cucuiuiiiiiiiiiiiiiiiciriri et sre e 2-23

2.9 Conservation and Protection of Biota and Wildlife Habitat ..........ccccccviiinniciiniicnnnnne. 2-24
2.9.1  Compliance ISSUES ..ot 2-25

2.9.2  Compliance REPOLLS....cceuiiiiiiiiiiiiiiriiriiirii e sin e 2-25

293 CompPlance StALUS.....c.cccueuiiiiiiiiiiiiiiiiriii ettt sre e 2-25

2.10  Environmental Management SYStEM .......ccccueuiiiuiuniiiniiiiiiiiiesiiiseseiisesessssesessssssesesssssesens 2-28
2.10.1 Compliance REPOLLS.....cuvuiuiiiiuiiiiiiiiiiiiiiiiciicei it 2-28

2.10.2 Compliance StAUS .....c.ccueuiieiririiiiiriricirieirii bbbt 2-28

2.11  Occurrences, Unplanned Releases, and Continuous Releases ........ccccccevvvvivivivinivivinninineenes 2-29
2.11.1 Compliance StALUS ......c.cuvviueuiiiiiiiiiiiicii s 2-29

212 Summary Of PEImMILS covoviiiieieiicieieieieieieieieteetetetet sttt s s a st sae bbb renen 2-30
3.0 Radiological and Nonradiological Aif MONItOTING .....c.ccvveiueviiiiiemiiniiieiiiicieiiceeseeseiessesssssssieaes 3-1
3.1 Radiological Alr MONIEOLINE ......cciuiuiiiiiiiiiirisiiririnitcccece ettt 3-1
3.1.1  Monitoring System DESIZN......cccuiiiiiiiiiiiiiiiic e 3-2

3.1.2  Air Particulate and Tritium Sampling Methods .........cccocevviiininiiciniicninicceen 3-4

3.1.3  Presentation of Air Sampling Data........ccccvuviiiiiriniiininiciiieceenne 3-5

3.1.4  Air Sampling Results from Environmental Samplers .........ccccoeeeeiiiiininnnnininnenn. 3-5

3141 Americium-241 . 3-5

3142 CestumM-137 s 3-7

3.1.4.3  Plutonium ISOtOPES....ccciiiiiiiiiiiiiiiiiriierieee e 3-7

3.1.4.4  Uranium ISOtOPES....cciiiiiiiiiiiiiiiiicic e 3-11

3145 THHUM o 3-13

3.1.4.6  Gross Alpha and Gross Beta........ccoccccviiiiiviniiciiniiciicccnicccne 3-16

3.1.5 Air Sampling Results from Critical Receptor Samplers........cccvuviviiiiiniiirniniiennn. 3-18

3.1.6  Air Sampling Results from Point-Source (Stack) Sampler .........cccccceueiiiciiicnnnns 3-19

3.1.7 Emission Evaluations for Planned Projects ..., 3-19

3.1.8  Unplanned RelEases .......ccoviiiiiiiiniiiiiiiiiiiciiiicieiicceceie s sisssesesssssesessssens 3-19

3.1.9 Total NTS Radiological Atmospheric Releases .........ccccceuviviiivniiinininiciiinicne, 3-19

3.1.10 Environmental IMPact. ... 3-20

3.2 Nonradiological Air Quality ASSESSMENT .....vuiuiviiiiiiiiiiiiiiice e 3-21
3.2.1 Emissions of Criteria Air Pollutants and Hazardous Air Pollutants ..........ccccccuue.. 3-22

3.2.2  Performance Emission Testing and State Inspection.........ccccvvevcicivinicinivinicncnnnnn. 3-24

3.2.3  Production Rates/Hours of OPeration........ceceeeceereeernieernieerneeerneeerneeesneesseeseesesennes 3-25

3.2.4  Opacity Readings......couiiiiiiiiiiiiiiiiiiiii e 3-25

3.25 NPTEC and BEEF RePOIting ......cccceuviiueiiiniiiiiniiiieiniiieisiiesssisiesessssssesessssassesenns 3-26

3.2.6  Tactical Demilitarization Development (TaDD) Project Reporting...........cccuueeeeee. 3-27

3.27  ODS ReCOrdREEPING ....cuvuiuiiiiiiiiiiiiiiiiiiciicieieiii e 3-27

3.2.8  Asbestos ADAtemMENt ... 3-28

3.2.9  Fugitive Dust CONIOL.....cccviiiiiiiiiiiiiiiicr s 3-28

3.2.10 Environmental IMPactu ..o 3-28

4.0 Radiological and Nonradiological Water MONItOING .......ceuviiuiviiriiiiiiiniieiiiiieeiicenesicenesssssesennees 4-1
4.1 Radiological Surface Water and Groundwater MONItOLING ......cvuvieiuerririeiiemiiriiieeiiciensiceeane. 4-1

XX Nevada Test Site Environmental Report 2006



5.0

6.0

Table of Contents

4.1.1  Water Monitoring LLOCAtIONS ...c.cucueveieieieieiicicicciccsse s 4-4
4.1.2  Water Sampling/Analysis Methods .......cccvuriciniiniininiciniininiccnereiceseiseeeee e 4-4
4.1.3 Presentation of Water Sampling Data.......cccccuvuviiiviiiiiiiniiiiiiiieiceiceeees 4-7
4.1.4  Results from Offsite WellS......ccoiuviiiiiiiiiiiiiiiiiicce s 4-7
4.1.5 Results from Offsite SPIINES ...ccceuiuiuiuiiiiiiiiiiiiiiri e 4-10
4.1.6  Results from NTS Water Supply Wells.......ccooviiiiiiniiiiiiccccccccnes 4-12
4.1.7  Results from NTS Monitofring Wells.........cccceuiiiiiiniiiiiiiiiiciceescceenes 4-15
4.1.8  Results from NTS E Tunnel Ponds ..o 4-18
4.1.9  Results from NTS Sewage Lagoons ........ccccceuviiiiniiiniiiniiiececsnes 4-20
4110 UGTA WELLS ettt 4-21
4.1.11 Environmental IMPact........ccoouiiiiiiiiiniiiiiiiiiiciicceceesssesesssesesessssens 4-21
4.2 Nonradiological Drinking Water and Wastewater MONItOIINgG ......c.ccuvveruevririicieisiicneiriinenn. 4-23
421  Drinking Water MONItOIING ...t see 4-23
42.1.1 Water Quality of PWS and Permitted Water-Hauling Trucks................... 4-23
4.2.1.2  Sanitary Survey of PWS and Inspection of Permitted
Water-Hauling Trucks ......c.cveieiiiiiiiiiiiiiiccccscceceenes 4-26
4.2.2  Domestic Wastewater MONIEOTING .....ccvovviriiriiirirricieieieieieeee s 4-26
4.2.3  Industrial Wastewater MONItOIING ....covvieiviiriiiieiriiciciscri e 4-27
42.3.1 Quarterly Analysis of Influent Water Quality .....ccccevvevevirerinninncncccccncnes 4-27
4.2.3.2 Annual Analysis of Toxicity of Sewage Lagoon Pond Waters................... 4-29
4.2.3.3  Sewage System INSpPections.......ccocvuviiiueiiiiiiiininiic s 4-30
Direct Radiation IMONITOING . .....cuvuiiuiiiiiiiieiiiiiieiiice i s s 5-1
5.1 Measurement of Direct RAdiation ........cccvcuiiiiiiiiininiiiiiiiciiicsc e 5-1
5.2 Thermoluminescent Dosimetry (TLD) Surveillance Network Design.......ccoovvviviinniiininnnes 5-2
521 Data QUAalIty ..ccoiiiiiiiiiiiiciccc e 5-2
522 Data REPOIHNG ...cviuiuiiiiiiiiiiiiiciiii e 5-4
5.3 RESUILS oottt 5-4
5.3.1 Potential Exposure to the Public along the NTS Boundary........cccoeevviriiininininnnnne. 5-7
5.3.2  Exposure Rates at RWMSs.......cccooiiiiiiiiiiicccc s 5-7
5.3.3  Exposures from N'TS Operational ACHVIHIES.......cvuverevriiieiiiriieieiriiceneiieeeericenes 5-9
5.3.4 Exposure to NTS Plants and AnImals .......ccccviiiiniiciiniicniiiccesceecenes 5-9
5.3.5 Exposure Rate Patterns in the Environment over Time.......cccccceveceiiiniiininicninninenn. 5-9
5.4 Environmental IMPact.......cccciiiiiiiiiiiiiiiiiiiicee et 5-10
Oversight Radiological Monitoring of Air and Water........cccvviiiininiiiiiiiniiececsiceiceesenne 6-1
6.1 Offsite ALt MONIEOTING ....ocviiiiiiiiiiiiiiiiiitcceee et 6-1
6.1.1  Air Particulate Sampling Results ........cccccoeeiiiiiiiiiiiiiiiiccccccceees 6-4
6.1.1.1  Gross Alpha and Gross Beta........ccccccueiviiiiiiviniiiiininiiiiiccncccicnes 6-4
6.1.1.2  GammMma SPECLIOSCOPY ...curuiuimimiriuiiiriiiiiiiiiiieiiisisss s 6-7
0.1.2 TLD RESUILS ..ttt 6-7
0.1.3  PIC RESUILS .ot 06-8
6.1.4  Environmental IMPact.....ccccoiiiiniiiiiiniiiiiniicciiceeessceses s 6-10
6.2 Offsite Surface and Groundwater MONItOIING ......ccovuevivieiuiieiiiieieiriiciesieceeieeneseenees 6-11
6.2.1  Sample Locations and Methods ... 6-11
6.2.2  Procedures and Quality ASSUIANCE ....c.cceuvuririririririririiiiicccceeeeee e 6-11
6.2.3  Results of Surface Water and Spring Discharge Monitofing..........cccoeveveerviricecnnenee. 6-14
6.2.4 Results of Groundwater MONIOTING .....c.cvvviuiviiiiieiiiiriieieiiiciesiieeseieeensseesenees 6-14
6.2.5 Environmental IMPact. ... 6-15

Nevada Test Site Environmental Report 2006 XXi



Table of Contents

7.0 Radiological Biota MONITOIING . .....cccoiuiuiuiiiiiiiiiiiieieiiiciie st 7-1
7.1 SPECIES SELECHION .. 7-1
7.2 SItE SEIECTION ...ttt s 7-2
7.3 SAMPUNG METhOAS ..ottt 7-4

T3] PIANES coti et 7-4
7.3.2 ANIMALS oo 7-4
TA  RESUILS oo 7-5
TAT  PIANES oo 7-5
TA2  ANIMALS i 7-5
7.5 Environmental IMPACT ...ttt ese st sessescssesnns 7-5
8.0 Radiological DOSe ASSESSMENT .....cuiuiiiiiiiiiiiiiiiieiiieiticie st 8-1
8.1 Radiological Dose to the PUDLC......ccccciiiiiiiiiiiiiiiccccccc e 8-1
8.1.1  Possible Exposure Pathways to the Public.......ccccooviiiiiiniiiiiiiccce, 8-1
8.1.2  Dose to the Public from NTS Air EMISSIONS ....cuvvrviiriiiciiiiciiciiceese s 8-2
8.1.3 Dose to the Public from Ingestion of Wild Game from the NTS..........cccceeviurinnnee. 8-3
8.1.4 Dose to the Public from Drinking Contaminated Groundwater..........cccevuvvurvrrninnee. 8-4
8.1.5 Dose to the Public from Direct Radiation Exposure Along N'TS Borders................ 8-4
8.1.6 Dose to the Public from Release of Property Containing Residual
Radioactive Material........ccoieuiiviiiiiiniiiiciniiccre e 8-4
8.1.7 Total Offsite Dose to the Public from all Pathways.........cccccoevviiiiniiiiiiinen, 8-5
8.1.8  Collective Population DIOSE ......c.ccccueuiiiiiiiiiiiiiiiiiiiir e 8-6
8.2 Dose to Aquatic and Terrestrial BiOta .......ccoviiieiiiiiiiiiiniiiiiicccecenenns 8-7
8.2.1 20006 Site-Specific Biota Dose ASSESSMENT ... 8-7
8.2.2  Environmental IMPaCt......ccccccciiiiiiiiiiiiiiiiiiiic e 8-8

9.0 Waste Management and Environmental Restoration ... 9-1

9.1 Radioactive Waste Management. ..o sessens 9-1
9.1.1 Maintenance of Key DOCUMENLS .....cciiuiiiuiiiiiiiiiiiiiiiiiiiiecceeeeeenenes 9-2

9.1.2  Characterization of LLW and LLMW ..o 9-2

9.1.3  Disposal of LLW and LLMW ......cccccoviiiiiiniiiiiiciiciiisssiccessiseesessisesessssseens 9-3

9.1.4  TRU Waste OPerations .......cccciuiuirimimiiiiiiiiiiiiiiieisissssssisssssssssssssssssssssssssssssssssenes 9-4

9.1.5  ASSESSIMENLS w.vuviiiiuiiiiicii it 9-4

9.1.6 Groundwater Monitoring for Low-level Waste Pit PO3U.........cccoovivivinininiiinininee 9-4

9.1.7  Vadose Z0ne MONILOLING......ccvuiiiuimiiiiiieieiriiieieisiiees st ssssssesssssssessssses 9-5

9.1.7.1  Area 3 RWMS Drainage Lysimeter Facility........cccocoeoevivniiivnicrininiceiinns 9-5

9.1.7.2  Area 5 RWMS Weighing Lysimeter Facility.......cccccooeviiniiiiinicniiicicinns 9-5

9.1.7.3  RWMS Waste Cover Automated MONItOring........coeuevvivireveininicneiiinicneinnnns 9-6

9.1.7.4  RWMS Supplemental Automated MONItOrING......coveuevvurieirerriricreiiiicieininns 9-6

9.1.7.5  Gas-phase Tritium MONItOLING ....c.ccvviuiriiriiiiriiriieieiieeeiceeiieesesseenens 9-6

9.1.7.6  Radon FIUX ... 9-6

9.2 Hazardous Waste Management ... 9-7
9.2.1  PIt POBUL...ociiiiiiciicict s 9-7

9.2.2 Hazardous Waste Storage Unit and Satellite Accumulation Areas.........ccceevcvvvvunnee. 9-7

9.2.3  BODU ..t s 9-7

9.3 Underground Storage Tank (UST) Management........ccccceeeueueueieinininininininininisiisieseeeeesesenes 9-8
9.4 Environmental Restoration - Remediation of Historic Contaminated Sites........cccocvueunnee. 9-8
9.4.1  COLLECHIVE ACHOMS.....vuiuiuiiiiiieiiisiieieiicie sttt sasnns 9-8

9.42  Post-Closure Monitoring and INSPECtioNS........ccccueueueiriririninirininiiiicccceceeeeieenenes 9-9

XXii

Nevada Test Site Environmental Report 2006



10.0

11.0

12.0

13.0

Table of Contents

9.5 Solid and Sanitary Waste Management.........ooceiciiiniiinncccsssssennns 9-13
9.5.1  Landfills e 9-13

9.5.2  SeWage LLagOOMNS. ..o s 9-13
Hazardous Materials Control and Management .........cccveceeieeiiiieiiieieieiiieeeeessesssssssesssssssenenes 10-1
101 TSCA PLO@ram...c.ccciciiiciciciiicieisieiisiie et sa bbb 10-1
10.2 FIFRA PLOGIam ...c.coiiiiiiiiiciiciiiicicici s sa s s sas s 10-2
10.3 EPCRA PLOZIAM....uciiiiiiiiiiiciiiiii s s sss s ssasnas 10-2
10.4  Nevada Chemical Catastrophe Prevention AcCt.......ccciiiiininiiinieceeccnens 10-3
Pollution Prevention and Waste MinimiZation ........cceceeuiuriiiiciiiniiieeiee s 11-1
11.1 P2/WM Goals and COMPONENALS «..ceuerreererriiiieeiieneitieeersesesseseseessesessssesaessessessssssaessessessssesens 11-1
11.2 Major P2/WM Accomplishments and AWards...........cceueueuvcuniiriericineinieninicicneiseeseeesenenns 11-2
11.2.1  AcCOMPUSRMENLES ....viiiiiiiiiccc s 11-2

11.2.2 Award-winning ACCOMPSNMENES.....c.ccoviviviiiiiiiiiiiiiiire s 11-2

11.3 Waste REAUCHONS. ...t 11-3
Historic Preservation and Cultural Resources Management.........cccceeueueucieiciiinieinienininsessseseenes 12-1
12.1  Cultural Resources Inventories, Historical Evaluations, and Associated Activities.............. 12-1
12.1.1 Cultural Resources INVENTOLIES ......ccuiviiuiiiiriiiiiiiiiiieieiiecieieiice e essasaenens 12-2

12.1.2 Evaluations of HiStOrIC StIUCTULES ... 12-2

12.1.3 Associated Cultural Resources ACHVITIES.....cccueueuriririririiiriiiriiriiiieesecceeeeeaens 12-3
12.1.3.1 Adverse Effect Assessments and Mitigation ACtIVIHES ......ccvvveerrvriernnnn. 12-3

12.1.3.2 General Reconnaissance/Archival Research.....occooveeeeeeeeeeeeeeeeeeeeeeenens 12-3

12.1.3.3 0 REPOLLS et 12-3

12,2 CULALON ot bbb ba bbb 12-4
12.3  American Indian Program ...t 12-4
Ecological MONITOTING ...c.vuveieieiiiiiiiiiiiieicicieieieie ettt 13-1
13.1  Desert Tortoise Compliance Program ..o 13-1
13.2  Biological Surveys at Proposed Project SItes ........coviiiiviiiiiiiniiiiiiiicinicccicceccnn, 13-3
13.3  Important Species and Habitat MONItOIING .....coveuiiiieiriiiiiciririicisicceeeeesiee s 13-8
13.3.1  Sensitive PLANLS ...c.cuiiiiiiiiiiciiiic ettt 13-8
13.3.11  FFASra PADUIEHSS .. 13-8

13.3.1.2  Hulsea vestita SPP. IHYOCHSIS......ovuveverininieciriiniicisiniiicisisiiieiessissiessisssassssens 13-10

13.3.1.3  Ivesia arigonica Vat. SaXOSA ............cvuvuvuvivivieinininininiiiiiiiiicsncssssssssesessnsnnnes 13-10

13.3.2 Important ANIMAS .....ccoviviviiiiiiiicccee e 13-11
13.3.2.1 Western Red-tailed SKink.......ccccceeuiiiiiiiininininiiiiiiiicccccccccccnes 13-11

13.3.2.2 Western Burrowing Owl .......ccccoceiiiviiiiininiiiiiiiiiccececens 13-11

13.3.2.3 Bird Monitoring and MOTtality ........cccccevrieirrinieniniieniiceeiieeeeeens 13-11

13.3.2.4 State-Protected Small Mammals.........ccoovvinnininininiiiiiiiiccccccecenns 13-15

13.3.2.5 Sensitive Bats ... 13-15

13.3.2.6 Wil HOLSES...oucuiieiiiiiiciccc s 13-15

13.3.2.7 Mule DECr ..ot 13-16

13.3.2.8 Mountain LLIONS ..o 13-16

13.3.3 Natural and Man-Made Water SOULCES.......ccvuviriririririniniiiiicccccceeee e 13-16

13.3.4 WSt NIle VILUS....ocuiiiiiiiiiiiiiiiiriiciciietcieieice e 13-17

13.4  Habitat Restoration Monitofing Program .........cccccieiviiiinininiiiininiieiiseesseceessisenns 13-17
13.4.1 Revegetated Project SILES ... 13-17

Nevada Test Site Environmental Report 2006 XXiii



Table of Contents

13.4.2 Wildland Fifre SItes ....cviiiiiiiiiiiiiiiiciici s ssisnans 13-18

13.5  Wildland Fire Hazard ASSESSMENt......ccouiuiviiiiiiciiiiiiiciniicci s 13-18

13.6  Biological Monitoring of the NPTEC Complex ..o 13-21

14.0  Underground Test Area SUDPIOJECT....civiiiiiiiririiriiiiictccce e 14-1
141 AQUILET TESS ettt 14-1

14.2 Groundwater SAMPING .....ccvviiuiiiiiiiiiiiiii s 14-1

14.3  UGTA Subproject MOAEHNG. ......c.cvviiiiiiiiiiiiiciiicei s saenns 14-1

15.0  Hydrologic Resources Management Program..........cccccceecieiiiiiiiiiinininninnnsccccceceseenns 15-1
15.1  Program Goals and ACHVITIES .....c.cueeuiuerriiuiiiiiiiiiiicieiceee s saenens 15-1

15.1.1 Hydrology and Radionuclide Investigations for Operations ..........ccceeveuevrerieeneunenes 15-1

15.1.2 Long-Term Groundwater Stewardship.......cccocoeiviiiiiiiiiiiicccc 15-2

152 20006 Field MONItOLING.....c.cuiuiiiiiiiiiiiiriririririiiccce et 15-2

15.2.1 Water Levels and TeMPEIature ........ccvuieiuciviiiicininiieieiiieessiseensiseessesseesesssscnens 15-2

15.2.2 Water USAZE ...ovvviiiiiiiiiiiiici s 15-3

16.0  Meteorolo@ical MONITOIINZ. ...c.cuiuiiiiiiririiiiecicicicee ettt 16-1
16.1  Meteorological Monitoring GOals .........cccveueiviiiiniiiniiiiiiiesie s 16-1

16.2 MEDA Station LOCAtOMNS ....coviuiiiiiiiiiiiiiiiiiicieticiessis s sssssasnens 16-1

16.3  MEDA Station Instrumentation.......cccoceiiiiiniiic s 16-1

16.4  Rain Gauge NetWOTK. ..o 16-3

160.5  DAta ACCESS..uiuiiiiiiiiiiii i 16-3

17.0  Integrated Safety Management System and Environmental Management System..........ccccceueueurnnne. 17-1
171 SCOPE Of CRAPLETL....uiiiiiiiiii bbb 17-1

17.2  Elements and Status of the NTS EMS ......cccccoiiiiiiiiiiiiincceceeeenenes 17-2

17.2.1  NTS Environmental POLCY ...t eeeieaeaees 17-2

17.2.2  Environmental ASPECES ...t s 17-2

17.2.3  Legal and Other ReqUIrEMENtS .....ccceviiiiiiiiiiiicicieicieee e 17-3

17.2.4  Objectives, Targets, and Programs........c.cccevvieeiviniiniiiniciniinicicessscenescenns 17-3

17.2.5 Resources, Roles, Responsibilities, and Authofities.........ccovvieeiviiciinicicivnicnennes 17-6

17.2.6  Competence, Training, and AWaLENESS.......cceiviiirmiiiiiiiiinii s 17-6

17.2.7  COMMUNICATION 1.ttt et sn e 17-7

17.2.8  DOCUMENTATION. ...cuiviiiiiiiiiiii bbb 17-7

17.2.9  Control of DOCUMENLS .....cucviuiiiiiiiiiiicii s 17-7

17.2.10 Operational CONLOL ... 17-7

17.2.11 Emergency Preparedness and Response ........cccceeeviviviiinivivinininininnniccccccccnee 17-8

17.2.12 Monitoring and MeasuremMent......occcuruiruemiiriiiemeiriieneisisieessiseessisssesessssssessssssseenns 17-8

17.2.13 Evaluation of COMPUANCE ....c.cuvviuiuiiiiiiiiiiiiiiciiiciiiciceiicieesse s 17-8

17.2.14 Nonconformity and Corrective and Preventive Actions ..........cceeuvveiciviiinccininnnns 17-8

17.2.15 Control of Records ..o 17-8

17.2.16 Internal AUIt ..o 17-9

17.2.17 Management ReVIEW .......ccovuviviiiiiiiiiii s 17-9

18.0  Compliance QUAality ASSULANCE......cuvuviviriiriiiiiiic bbb 18-1
18.1  Sampling and Analysis Plan ... 18-2

18,11 PLECISION ottt s 18-2

1812 ACCULACY .ottt 18-2

XXiv Nevada Test Site Environmental Report 2006



Table of Contents

18.1.3 RePIESENIALIVENESS ..ucuiiiiiiiiiiiiciiiiii e 18-2
18.1.4  ComParability......ccccviiiiiiiiiiiiiiii s 18-2
18.2  Environmental SAMPINg ......cccceiiviiiiiiiiiiiiiiiiscese s 18-3
18.2.1 Training and QUAalifiCatiON .......ccuiueuiuiiiiiiiiiiiieiiicc e 18-3
18.2.2 Procedures and Methods.........coviiiviiiiiiiiiiiccccicc s 18-3
18.2.3 TField DOCUMENTAION .....vviiiiiiiiice bbbt 18-3
18.2.4 Inspection and Acceptance TeStiNg.......cccvviiirriniiiiiiiriiieiiiceeise s 18-3
18.3  Laboratory ANALYSES .c.cucueueieieieieieiririririrrs ettt bbb bbbt es 18-4
18.3.1 ProCufemMent....cciiiiiiiiiiiiiiiccii s 18-4
18.3.2 Initial and Continuing ASSESSIMENL .....c.ceuiuiuiuiuiieiiieieieieieieieieieeeretee e 18-4
18.3.3 Data Evaluation ..o 18-5
184 Data REVIEW ..o s 18-5
18.4.1 Data VerifiCation ...c.cccuiciiiiiiiiiiiisicii i ssaes 18-5
18.4.2 Data Validation.......c.cccuiiiiiiiiiiiiiiiiiicis it ssaes 18-5
18.4.3 Data Quality Assessment (DQA)....ccccceieeieiiiininineeeeeeeeereeereresesenens 18-5
18.5  ASSESSIMICIIS .ttt 18-6
18.5.1 Prog@rammatiC......cccviiuiuiiiiiiiiiiciciiiii s 18-6
18.5.2 Measurement Data ... 18-6
18.5.2.1 Field DUPHCALES .....covuieiiiiiiciiiiii e 18-6
18.5.2.2 Laboratory Control Samples (LCSS)....ccovuiiiiniiiininiiiiiiiicciiceeiciees 18-8
18.5.2.3 Blank ANalysiS.....cccciciiiiiiiiiiiciciccicii e 18-8
18.5.2.4 Proficiency Testing Program Participation..........ccceeeeevevevinincicccccccnenen 18-9
19.0  Oversight Quality Assurance Program for the Community Environmental
Monitofring Programl........ccccciiiiiiiiiiiiiiicii s 19-1
19.1  Data QUality ODJECHVES ..cviiiiiiiiiiieccee ettt 19-1
19.2 Measurement Quality Objectives (MQOS) ...c.cvuivviiiiiiiiiiiiiicieie s 19-1
19.3  Sampling Quality Assurance Program ... 19-1
19.4  Laboratory QA OVersight. ... 19-2
19.4.1 ProCULemMent. ..ottt e 19-2
19.4.2 Initial and Continuing ASSESSIMENL ....c.cvvuvevriiuiiiiriiieieiiiiiereiee s saseenens 19-2
19.4.3 Laboratory QA Program ...t 19-3
19.5  Data REVIEW ..o 19-3
19.6 QA Program ASSESSMEILS ....c.cueuruririririririiiiiiittteee ettt ses s es 19-4
19.7 2006 Sample QA RESULLS ....cuviviiiiiiiiciicc s 19-4
19.7.1 Field Duplicates (PLeCISION) ......cocicuriiiiemriniiieiiiieieiicicisiicieessesesssssssessssssssenenaes 19-4
19.7.2 Laboratory Control Samples (LLCSS) (ACCULACY)...cuvuriririririririririiiiiiiccccceecieaee 19-5
19.7.3  Blank ANalysis......ccovviiininiiiiiiicccccc s 19-5
19.7.4 Inter-laboratory Comparison StudIEs .........cvuiuiviiviiiiinininiiiiiriiieceeece s 19-5
Appendix A Nevada Test Site FaCIlIties ......c.ccviiiiiiiiiiiiiiiiicc e A-1
Appendix B Glossary of TEerms ..o B-1
Appendix C  Acronyms and ADBDIEVIAIONS. .....c.cuiiiiiiiiiiiiiiiiiiceiiece e C-1
RELEICNCES ..ttt R-1
DiSEIDULION LLISE ottt DL-1

Nevada Test Site Environmental Report 2006 XXV



Table of Contents

Figure 1-1.
Figure 1-2.
Figure 1-3.
Figure 1-4.
Figure 1-5.
Figure 1-6.

Figure 3-1.
Figure 3-2.
Figure 3-3.
Figure 3-4.
Figure 3-5.
Figure 3-6.
Figure 3-7.

Figure 3-8.

Figure 3-9.

Figure 3-10.

Figure 3-11.
Figure 3-12.
Figure 3-13.

Figure 4-1.
Figure 4-2.
Figure 4-3.

Figure 4-4.
Figure 4-5.
Figure 4-6.
Figure 4-7.
Figure 4-8.

Figure 4-9.

Figure 4-10.
Figure 4-11.
Figure 4-12.
Figure 4-13.
Figure 4-14.

Figure 5-1.
Figure 5-2.
Figure 5-3.
Figure 5-4.

Figure 5-5.

List of Figures

NTS VICINILY MAP.eitiiiiiiiiiiiiiiiiieiiiciee s ss e 1-2
Major topographic features of the NTS......ccocoiiiiiiiiiiiieaas 1-3
NTS operational areas, principal facilities, and past nuclear testing areas ...........coeevvevceererrincans 1-6
NTS JaNd-USE MAP ...viiiiiiiiiiiiiii s 1-7
Data plotted using a 10@ SCALE ......c.cucuviviviiiiiriiiii s 1-13
Data plotted using a lINear SCale........ccviiiiiiiiiiiiiiiiiiiiiee e 1-13
Radiological air sampling network on the NTS in 2000........cccoeviviiiiniiiinniiicicccans 3-3
Concentrations of *' Am in air samples collected i 2000 ........evverrverrrerresrissniesensiesssesssensenns 3-6
Concentrations of **Pu in air samples collected in 2000 ......vverreermreerrreennressssessnsessnssssesesenns 3-8
Concentrations of *”***'Pu in air samples collected in 2006........rverrreerrreerreesnressnsessnsessnnenns 3-10
Long-term trends in average annual mean *”"**'Pu for N'TS area groups ......oe..coeeeeeeeeeseeeeenns 3-10
Fitted average long-term trends in *”"**"Pu mean values by N'TS area groups.........coccccreeeeenn. 3-11
Concentrations of trittum in air samples collected in 2006 and Pahute Mesa

AL TEMIPEIATULE ¢.ouevtiitset ettt bbb bbb bbb bbbt a sttt 3-14
Concentrations of tritium in air samples collected in 2006 and Pahute Mesa

PLECIPILALION. 1.ttt 3-14
Average long-term trends in tritium at locations having at least 7 years of data....................... 3-15

Tritium emissions at Schooner and June-September average temperatures at

PahUte IMESA ...t 3-15
Gross alpha radioactivity in air samples collected in 2000 ........cccceeueueuiiiiiiiiiiiiinnnrrrrrienes 3-17
Gross beta radioactivity in air samples collected in 2000.........cccvvieiiiviniiiviniciiiicciin, 3-18

Criteria air pollutants released on the N'TS since 1996.......ccccoiviviiiiiviniiiiniciniicciin, 3-24
Areas of potential groundwater contamination on the NTS ..o 4-2
RREMP well monitoring locations sampled on and off the N'TS in 2000 ........cccccvevviviierrians 4-5
RREMP spring and surface water monitoring locations sampled on and off the

INTS 20 2000 ..ot 4-6
Gross alpha and gross beta levels in offsite wells from 2000 to 2000..........ccccvvrviviviiiniininnnnn. 4-9
Tritium concentrations in offsite wells from 2000 to 2000 ........ccceeeuviriicrininiciniiiceiriceienes 4-9
Gross alpha and gross beta levels in offsite springs from 2000 to 20006..........cccccvrieiuerrininnnn. 4-11
Tritium concentrations in offsite springs from 2000 to 2000.........ccccovviviriviriivrcceeceeenenne 4-11
Gross alpha and gross beta levels in N'TS potable water supply wells from

2000 £0 2000.....ucuiiiriiieiiieiiieici s 4-14
Tritium concentrations in N'TS potable water supply wells from 2000 to 2000....................... 4-14

Concentrations of trittum in wells with a history of detectable levels.........cccoovviiiiiinnnnes 4-17
Tritium concentration in E Tunnel Ponds from 1995 to 2000 .........ccccoeoeiiciiiinnninnininene. 4-20
UGTA Project wells on and off the NTS......cccoiiiiiiiiiiieees 4-22
Drinking water systems on the NTS ..o 4-24

Active permitted sewage disposal systems on the NTS........ccccooiiiiinic, 4-28
Location of TLDs on the NTS ......coiiiccc e 5-3
2006 annual exposure rates in and around Area 3 RWMS and at background locations.......... 5-8
2006 annual exposure rates around Area 5 RWMS and at background locations...........c......... 5-8
2006 annual exposure rates on the NTS by location type and off the NTS

(CEMP StAtIONS) ceuvvvviiiiieieitiieieieieietie ettt ettt sttt beb et a b 5-9
Trend in direct radiation exposure measured at TLD 10cations ..........ccccceveuviviicieivinicnnininnne 5-10

XXVI

Nevada Test Site Environmental Report 2006



Figure 6-1.
Figure 6-2.
Figure 6-3.
Figure 6-4.
Figure 6-5.
Figure 6-6.
Figure 6-7.

Figure 7-1.
Figure 7-2.
Figure 7-3.

Figure 8-1.
Figure 8-2.

Figure 8-3.

Figure 13-1.
Figure 13-2.
Figure 13-3.
Figure 13-4.
Figure 13-5.

Figure 13-6.
Figure 13-7.
Figure 13-8.

Figure 13-9.

Figure 13-10.
Figure 13-11.
Figure 13-12.
Figure 13-13.

Figure 14-1.

Figure 16-1.
Figure 16-2.
Figure 16-3.

Table of Contents

2006 CEMP Air Surveillance NetWOrk ......ccoiiiiiiiiiiiiiiiicccccccccnae 6-2
CEMP station at Mesquite, Nevada .......ccceuviiiiiiiiiiic e 6-3
Historical trend for gross alpha analysis for all CEMP Stations.........cccccevivieciriniicnninicenninnans 6-5
Historical trend for gross beta analysis for all CEMP Stations.........cccceecevviviieciiiniccrniniieneinnnas 6-6
Historical trend for TLD analysis for all CEMP Stations.........cccevevvinininiiciiieeceeeeieieneenes 6-8
The effect of meteorological phenomena on background gamma readings ..........cccecvecucnenee 6-10
2006 CEMP water monitoring IOCAtIONS .......ccuvuieiueiiiiiieiiiiiieieiiceessise e sessisans 6-13
Radiological biota monitoring sites on the N'TS and sites sampled in 2000 .......cccooevvvvirerunines 7-3
Concentrations of man-made radionuclides in plants from T2, 2002 and 2000............c.ccc.c..... 7-8
Concentrations of man-made radionuclides in animals from T2, 2002 and 2006...................... 7-8

Estimated radiation dose from NTS air emissions to the offsite MEI

from 1992 10 2004 ... 8-5
Comparison of radiation dose to the MEI and the natural radiation background

(PErCent OFf tOTAL) ..c.uviieiiiiiiiii s 8-6
Collective population dose within 80 km of N'TS emission sources from

1992 £0 2004 ......cuiiiiiiic s 8-6
Desert tortoise distribution and abundance on the NTS ..o 13-2
Location of biological surveys conducted on the NTS in 2000 .......ccccoovrvvvinininininicnnnns 13-7
Location of sensitive plant populations monitored on the NTS in 2000 ........ccccovevviirrriinnnne. 13-9
H. vestita spp. inyoensis on road cut along Stockade Wash Road.........ccccvuviviiiiiiniiiininicnnnn. 13-10
L arizonica var. saxosa growing on north and west faces of large boulders on

Pahute MESa ..o 13-10
Western red-tailed skink captured at Twin Spring, Sit€ 9......cccovvvriviiiniiiiiicniccs 13-11
Captured western butfOwing OWl......ccccviiiiiiiiiii s 13-11
Locations where western red-tailed skinks have been trapped and sites

SAMPled 10 2000 ..o 13-12
Known western burrowing owl distribution on the N'TS and locations

trapPed 10 2000 ..o 13-13

Number of bird deaths recorded on the NTS by year and cause........ccceveverrrrnerrenenenccnee. 13-14
Mountain lion photographed at Tub Spring.......cccccovviviiiiiiiiiiiiiiiiiccccee, 13-16
Location of wildland fires on the NTS......cccccoooiiiiii e 13-19

Index of combined fine and woody fuels at 211 survey stations on the

NTS during 2000 ... 13-20
Location of UGTA Project Model areas.........cvuvuvivivivinininininiiiiiiiccccccceieeee s 14-3
Example of a typical MEDA station with al0-meter tOWEr .......coceveuviiiciriiiieieiriieeeiiceenes 16-1
MEDA station locations on and near the NTS ......ccocoviiiiiiiiiiiiccccecee 16-2
Climatological rain gauge network on the NTS......cccocoiiiinii, 16-4

Nevada Test Site Environmental Report 2006 XXvii



Table of Contents

List of Tables

Table T-1.  UNIE PLEIIXES .eiuiuiiiiiiieiiiicie ittt 1-8
Table 1-2.  Units Of £adIOACHVILY.c.cuevriririiriiiiiiicccccee e 1-9
Table 1-3.  Units of 1adiolo@ical dOSE........ccuiiiiiiiiiiiiiiiiiiicii e 1-9
Table 1-4.  Conversion table fOr ST UNIES.....cccviiiiiiiiiiiiiiiie s 1-9
Table 1-5.  Radionuclides and their half-lives .........cccccvviiiiiniiiiiiiiiic e 1-10
Table 1-6.  Metric and U.S. customary unit eqUIVAIENLS ..o 1-11
Table 2-1.  NTS compliance status with applicable air quality regulations..........cccoveeirniicinniiciinicennn. 2-4
Table 2-2.  NTS compliance status with applicable water quality and protection regulations.............c....... 2-8
Table 2-3.  NTS compliance status with regulations for radiation protection of the public

and the eNVIFONMENT......oiiiiiiiiccc e 2-11
Table 2-4.  NTS compliance status with applicable waste management and environmental

LESTOLAtiON FEZUIATIONS w..vuvuvrieiiiieiiiticie it 2-14
Table 2-5.  NTS compliance status with applicable regulations for hazardous substance control

ANA MANAZEMCIIE.....vviiiiiititeie bbb bbb bbbt 2-18
Table 2-6.  NTS NEPA compliance activities conducted i 2000........ccovvreriiriicniriieiniicseensinenes 2-19
Table 2-7.  NTS compliance status with applicable pollution prevention/waste minimization

LEGUIATIONS oottt br bbbt 2-21
Table 2-8.  NTS compliance status with historic preservation regulations .........cccevvceevviceiniceisnnnnn, 2-23
Table 2-9.  NTS compliance status with applicable biota and wildlife habitat regulations.............c........... 2-26
Table 2-10. NTS compliance status with Environmental Management System regulations ..............c....... 2-28
Table 2-11. Environmental permits required for N'TS and NTS site facility operations ..........ccccceuveurunne. 2-30
Table 3-1.  Regulatory concentration limits for radionuclides in aif........cccceuvviieiriviiiininiieinceenenne 3-4
Table 3-2.  Concentrations of **'Am in air samples collected in 2000 ........ovveerrerrrereeneresreiseeeereeseesnseenns 3-6
Table 3-3.  Concentrations of "’Cs in air samples collected in 2000 ......vvrrvrrerrreseriesnriesessesesseessssesseensens 3-7
Table 3-4.  Concentrations of **Pu in air samples collected in 2000 ..........ovvverrvrrernrrsnrssnessssssnsssssssnsenns 3-8
Table 3-5.  Concentrations of *****Pu in air samples collected in 2000.........rverrermrrernreesnrissnsessnssssenes 3-9
Table 3-6.  Concentrations of uranium isotopes in air samples collected in 2000 ........ccccovvvviriciirinicnnnnen. 3-11
Table 3-7.  Observed values of uranium ISOtOPE FATIOS ...vuvvuiririririririiiiiieeeeie et 3-12
Table 3-8.  Expected ratios of uranium isotopes by type Of SOULCE .....ccciiuiieiueiiiiiiiiiiiniiicrrrines 3-12
Table 3-9.  Concentrations of tritium in air samples collected in 2000.........ccocovevrviiiieriniieiniicririnn. 3-13
Table 3-10. Gross alpha radioactivity in air samples collected in 2000........ccccouiereiviiiiiiiniieniniiceiin. 3-16
Table 3-11.  Gross beta radioactivity in air samples collected in 2000........ccccceueuiuiiiiiiiirininininirrrniricenes 3-17
Table 3-12. Sum of percents of compliance levels for radionuclides detected at critical receptor

SAMPLELS oottt 3-18
Table 3-13. Radiological atmospheric releases from NTS for 2000 .......ccoviieiiiviicininiiiinniicieieeen. 3-20
Table 3-14. Tons of criteria air pollutant emissions released on the NTS from permitted

facilities operational in 2000 .........cccccciiiiiiiiiiiiiiiiiiii e 3-23
Table 3-15.  Criteria air pollutants and HAPS released on the N'TS since 1996........ccccvviviivviicinivincnnn. 3-24
Table 3-16. Performance emission testing, state inspection, and/ot cotrective actions taken in 2006......3-25
Table 3-17. Chemicals released during tests conducted at the Area 5 NPTEC in 2000.........ccccovvvvviinnnnne. 3-26
Table 3-18. Chemicals released during tests conducted at the Port Gaston facility in 2000............ccccueeee. 3-27
Table 3-19. Types and weights of explosives detonated at BEEF in 2000..........cccccoiiirniiiiniinininnnnn. 3-27
Table 4-1.  Gross alpha, gross beta, and tritium analysis results for offsite wells in 2000 .........ccceuevveennnnee. 4-8
Table 4-2.  Gross alpha, gross beta, and tritium analysis results for offsite springs in 2000...........cccccuue.e. 4-10
XXVill

Nevada Test Site Environmental Report 2006



Table 4-3.

Table 4-4.
Table 4-5.

Table 4-6.
Table 4-7.
Table 4-8.
Table 4-9.

Table 4-10.
Table 4-11.
Table 4-12.

Table 5-1.

Table 5-2.

Table 6-1.
Table 6-2.
Table 6-3.
Table 6-4.
Table 6-5.
Table 6-6.
Table 6-7.
Table 6-8.

Table 7-1.
Table 7-2.

Table 7-3.

Table 8-1.
Table 8-2.
Table 8-3.
Table 8-4.

Table 9-1.
Table 9-2.
Table 9-3.
Table 9-4.
Table 9-5.

Table 10-1.
Table 10-2.

Table of Contents

Gross alpha, gross beta, and tritium analysis results for NTS potable water supply

WEILS 101 2000 ...ttt 4-12
Gross alpha, gross beta, and tritium analysis results for NTS monitoring wells in 2006 ........ 4-16
Radiological results for E Tunnel Pond effluent pertaining to Water Pollution

Control Permit NEV 90021 ... esssae e 4-18
Routine radiological water monitoring results for E-Tunnel Ponds in 2000 .........cccccevrueunnee 4-19
Tritium water monitoring results for N'TS sewage lagoons in 2000...........cccvviervviicriinennnne 4-20
Radiochemistry analysis results from UGTA well samples analyzed in 20006 ..........ccccceuvvunceee 4-21
Water quality monitoring parameters and sampling design for NTS public drinking

WALET SYSEEITIS 1.vviviuiuiietetetesete ettt ettt b et e bbb bbbt b b s bbb b s bRt et a e as 4-25
Water quality analysis results for N'TS public drinking water systems in 2000...........ccceueeeee. 4-26
Water quality analysis results for N'TS sewage lagoon influent waters in 2000...........ccceuueeeee. 4-29
Water toxicity analysis results for N'TS sewage lagoon pond water in 2000 .........ccccvuvvvirnnee 4-29

Annual direct radiation exposure rates measured at TLD locations on

the NTS 10 2000 .oveieiiiiiii s 5-4
Summary statistics for 2006 annual direct radiation exposure by TLD

LOCALION EYPE ovviiiiiiiiiiiisii bbbt 5-7
Gross alpha results for the CEMP offsite ASN in 2000 ......c.ccoueiuerririiiiviniiiiininicerieceeieenns 6-4
Gross beta results for the CEMP offsite ASN 1in 2000 .......cccccoeueuiuiueiinininiiiiiiinirnenrrireceenes 6-5
TLD monitoring results for the CEMP offsite ASN in 2000.........cccoovvvrivirniiiiceniiciniicnns 6-7
PIC monitoring results for the CEMP offsite ASN in 2000.........cccevuviiiriiniiiiinieeiriiceiniaes 6-9
Average natural background radiation for selected U.S. cities (excluding radon) .................... 6-10
CEMP water monitoring locations sampled in 2000 ........cccvvviiiiiininiininiicicccccnee, 6-12
Tritium results for CEMP offsite surface water and spring discharges in 20006 .............c.cc...... 6-14
Tritium results for CEMP offsite Wells 2000 .........cccoviiimiiniiiiiiniiiiriiccieeeice e 6-15
Plant species sampled at T2 and the T2 control site in 2000........cccceuvuvvrirriririniniiiiicccenenens 7-4
Concentrations of man-made radionuclides in plants from T2 and the T2 control

SIEE 11 2000 1.uviiiiiiciiciict s 7-6
Concentrations of man-made radionuclides in animals from T2 and the T2 control

SIEE 111 2000 ettt s 7-7

Hypothetical annual dose to a human consuming N'TS jackrabbits based on 2006 samples ...8-3

Allowable total residual surface cONtAMINATION c...uvveiuieiiiiiiiiiiiriice s 8-4
Estimated radiological dose to the general public from 2006 N'TS operations ...........cccccueueunee 8-5
Site-specific dose assessment for terrestrial plants and animals sampled at T2 in 2000............ 8-8
Key documents required for Area 3 RWMS and Area 5 RWMS operations...........ccvvveueurinees 9-2
Results of groundwater monitoring of UE5 PW-1, UE5 PW-2, and UE PW-3 in 2006.......... 9-4
Hazardous waste managed at the NTS in 2000 .......ccccovoviiiiiiininiiiiiccccaes 9-7
Environmental restoration activities conducted in 2000..........ccoierriviiiiiininiininicniiniceieines 9-10
Quantity of solid wastes disposed in N'TS landfills in calendar year 2000...........ccocerevrvricnnnee. 9-13
EPCRA compliance reporting at the N'TS i 2000.......cccccccuiiiiiniiiininiinccccceenes 10-2
EPCRA reportable releases of toxic chemicals in 2000..........cccoviiiiviniicnniieiiiniceinccnennes 10-3

Nevada Test Site Environmental Report 2006 XXix



Table of Contents

Table 11-1.  Waste reduction through P2/WM activities by Year ......ccccvuiueicunciniinierieirciniisieieseiseeeceeeeens 11-3
Table 11-2. Waste reduction activities i 2000........cccceueuiuiiiiiiiiniiiiiniiiniiceeeee e 11-4
Table 12-1. Summary data for cultural resources inventories and historical evaluations

€ONAUCEEd 10 2000 ....ouviviiiiiiiiiiiiiii ettt 12-2
Table 12-2.  Reports prepared in 2000 ... 12-3
Table 12-3. Culturally affiliated tribes and organizations in the CGTO ..o, 12-5
Table 13-1. Compliance limits and status for N'TS operations in tortoise habitat........c.cccoovevvviieiiinennnn. 13-3
Table 13-2. Important plants which are known to occur on or adjacent to the NTS .......cccccoviiiiiinnnnn. 13-4
Table 13-3. Important animals which are known to occur on or adjacent to the NTS........ccccccvivininnn. 13-5
Table 13-4. Records of bird mortality and injury on the NTS in 2000 .....c.ccooeevvviiiiiniieiiniiiiiicnnn, 13-14
Table 13-5.  Number of individual horses observed on the NTS by age class, gender,

AN FOAL 1.ttt 13-15
Table 13-6. Comparison of plant density and cover at revegetated sites versus plant density

and cover at their reference undisturbed sites as measured in 2000.........ccccveuriviiciririinnnn. 13-17
Table 13-7. Precipitation history and presence of top species contributing to fine fuels..........ccccceucuuneee 13-18
Table 17-1. 2006 EMS objectives and targets .........ccoceeiiieriiniiniiiiesiiceseesssessssssesessssssessesesssssssesenns 17-5
Table 18-1. Summary of field duplicate samples for compliance monitoring in 2000.........ccccevveririiecnnnes 18-7
Table 18-2.  Summary of LCSs fOr 2000........couviiiiiiiiiiiciciiiiice et 18-8
Table 18-3. Summary of laboratory blank samples for 2000 .........ccoviimiiriniiiiniieiiriieeeenns 18-9
Table 18-4. Summary of 2006 radiological MAPEP £EPOLLS ....cceuvuvieiiiriiiiiiiiiiieieiicicieieceeeceeecans 18-10
Table 18-5.  Summary of inter-laboratory comparison TLD samples for the subcontract

dosimetry group I 2000.......cccciiiiiiiiiiiiiiiii e 18-10
Table 19-1. Summary of field duplicate samples for oversight monitoring in 2000 .........cccccevverrerririiennnn. 19-4
Table 19-2.  Summary of LCSs for oversight monitoring in 2000.........cccccceeueeiieiiiiinininiiinnnnnnneenes 19-5
Table 19-3.  Summary of laboratory blank samples for oversight monitoring in 2000 .........ccceeuvvriivccnnnes 19-5
Table 19-4.  Summary of inter-laboratory comparison samples of the subcontract

radiochemistry laboratory for oversight monitoring in 2000..........cccvvievervniinininininisinicnnininns 19-6
Table 19-5.  Summary of inter-laboratory comparison TLD samples of the subcontract

dosimetry group for oversight monitoring in 2000 ... 19-6
XXX

Nevada Test Site Environmental Report 2006



Introduction

1.0 Introduction and Helpful Information

1.1  Site Location

The U.S. Department of Energy, National Nuclear Security Administration Nevada Site Office (NNSA/NSO) directs
the management and operation of the Nevada Test Site (NTS) which is located in Nye County in south-central
Nevada (Figure 1-1). The southeast corner of the NTS is about 88 kilometers (km) (55 miles [mi]) northwest of the
center of Las Vegas in Clark County. By highway, it is about 105 km (65 mi) from the center of Las Vegas to
Mercury. Mercury, located at the southern end of the NTS, is the main base camp for worker housing and
administrative operations for the NTS.

The NTS encompasses about 3,561 square kilometers (km?) (1,375 square miles [mi?]). It varies from 46 to 56 km
(28 to 35 mi) in width from west to east and from 64 to 88 km (40 to 55 mi) from north to south. The NTS is
surrounded on all sides by federal lands (Figure 1-1). It is bordered on the southwest corner by the Yucca Mountain
Project Area, on the west and north by the Nevada Test and Training Range (NTTR), on the east by an area used by
both the NTTR and the Desert National Wildlife Range, and on the south by Bureau of Land Management lands.
The combination of the NTTR and the NTS represents one of the larger unpopulated land areas in the United States,
comprising some 14,200 km? (5,470 mi?).

1.2 Environmental Setting

The NTS is located in the southern part of the Great Basin, the northern-most sub-province of the Basin and Range
Physiographic Province. The NTS terrain is typical of much of the Basin and Range Physiographic Province,
characterized by generally north-south trending mountain ranges and intervening valleys. These mountain ranges and
valleys, however, are modified on the NTS by very large volcanic calderas (Figure 1-2).

The principal valleys within the NTS are Frenchman Flat, Yucca Flat, and Jackass Flats (Figure 1-2). Both Yucca and
Frenchman Flat are topographically closed and contain dry lake beds, or playas, at their lowest elevations. Jackass
Flats is topographical